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I.  INTBODPCTIOM 


This  thesis  was  motivated  by  a  seainar  presented  to  the 
Operations  Besearch  Curriculum  of  the  Naval  Postgraduate 
School  in  August  of  1983.  The  representative  of  the  Joint 
Service  Saall  Iras  Pzcgraa  (JSS&P)  of  the  Armament  Besearch 
and  Oevelopaent  Center  expressed  a  need  for  shoving  small* 
aras  as  a  force  aultiplier  in  a  coabined  arms  scenario  of 
aodern  coahat.  The  perception  was  that  small  arms  were  not 
represented  in  theater-level  models  used  in  defense  studies. 

It  is  the  hypothesis  of  this  thesis  that  small-arms  are 
a  aain  tool  for  controlling  coabat.  &  lack  of  understanding 
cn  the  correct  use  and  the  effects  of  small-arms  is  every 
hit  as  detrimental  cn  today's  aodern  battlefield  as  it  vas 
in  past  wars,  perhaps  even  sore  so  with  the  devastating 
conseguences  awaiting  one  who  aakes  mistakes  when  his  adver¬ 
sary  has  the  advanced  weapons  systems  of  today. 

Nith  an  increased  use  of  aodern  computers  to  simulate 
coabat  fer  defense  studies,  it  is  imperative  that  one  under¬ 
stand  all  of  the  complexities  of  the  ccabat  he  is  trying  to 
simulate.  Defense  acquisition  is  relying  more  and  more  on 
computer  aids  for  weapons  procurement.  One  had  better  be 
aware  of  any  assumptions  or  drawbacks  of  a  computer  aided 
decision  before  making  a  decision  on  where  to  put  emphasis 
in  what  weapons  are  neeeded. 

The  initial  intent  of  this  thesis  was  to  provide  a 
concrete  analysis  on  the  value  of  saall -arms  as  a  force 
aultiplier  represented  in  aggregated-f orce  models. 
(Small-arms,  as  used  in  this  thesis,  is  a  general  term  used 
to  denote  weapons  cf  a  pistol,  rifle,  or  machine  gun 
nature.)  There  are  two  interelated  problems  in  determining 
the  relative  worth  of  small-arms  in  a  combined-arms 


scenario:  1)  what  is  the  contribution  of  small- arms  to 
aodern  ccabat  (and  hew  does  one  go  about  quantifying  it)? 
and  2)  in  light  of  (1)  ,  how  does  one  go  about  representing 
the  effects  of  saall-aras  in  coabat  aodels  in  general  and 
luge-scale  aggregatcd-force  aodels  in  particular? 

Heapcns,  weapon  systems,  tactics,  and  war  itself  haws 
undergone  continual  evolution  since  the  dawn  of  time.  The 
analysis  cn  the  use  of  weapons  in  coabat  took  a  dramatic 
change  in  the  early  1960's  with  the  introduction  of  the 
scientific  cethod  to  evaluate  defense  policy  and  planning. 

fith  weapon  systeas  beccaing  increasingly  coaplex  and 
budgetary  considerations  taking  a  front  row  seat.  Secretary 
cf  Defense  HcHaaara  instituted  the  "Hodern  Design  for 
Defense  Decision."  His  reaarks  indicated  a  need  to  evaluate 
the  overall  goal  and  capability  of  the.  whole  defense  posture 
of  the  United  States  and  then  break  this  down  into  the 
individual  contributions  of  different  units  and  weapon 
systeas  with  a  keen  eye  on  effectiveness  per  dollar. 
(Hef.  1:  p. 32] 

This  basis  has  proapted  a  large  nuaber  of  aodels  to  be 
the  feundation  for  quantitative  studies.  The  Departaent  of 
Defense  estiaates  an  annual  cost  of  about  a  quarter  of  a 
billien  dollars  on  quantitative  studies  with  thirty  to  forty 
aillien  alone  for  new  aodels  (Bef.  2]. 

The  Soviets  alsc  have  a  deep  interest  in  the  use  of 
coabat  acdels  for  ailitary  studies.  They  consider  coabined 
eras  coabat  to  be  the  operation  of  a  systea  composed  of 
subunits  of  the  coabined  aras  teaa.  Through  this  aediua  the 
Soviets  are  atteapting  to  aodel  the  coaplexities  of  combat 
in  a  realistic  Banner.  (Be 2.  3] 

Table  Z  depicts  a  general  outline  of  the  use  of  quanti¬ 
tative  studies  in  the  Soviet  Union.  (Bef.  4] 

The  Soviet  Union  has  used  operations  research  techniques 
to  study  virtually  all  aspects  of  coabat.  k  leading  topic  in 


SOVIET  OSES  OP  OPERATIONS  RESEARCH 


1.  Off-Line  Support  o£  Weapons-Systea  Acquisition 
Process 

-  Design  o£  new  weapons  systeas 

-  Develop  a  ent  of  "optimal"  tactics  for  new 
weapcns  systeas 

•  Development  of  "optimal"  countaraeasures 
against  new  eneay  weapons  systeas 

2.  On-Line  Support  of  Coabat  Operations  (Autoaated 
Irccp  Control) 

Soviet  studies  is  that  of  modelling  what  they  tera  troop 
control.  Their  trccp  control  closely  parallels  what  is 
referred  tc  as  coaaand  and  control  in  the  United  States.  Me 
are  also  very  interested  in  the  aodelling  of  the  comaand  and 
control  processes.  [Ref.  5:  p.313] 

Hodelling  the  ccaaand  and  control  function  of  defense 
forces  is  a  process  that  aodels  coabat  at  the  largest  of 
scales.  Saaller  sutaodels  are  needed  to  drive  the  larger 
coaaand  and  control  processes.  Coaaand  and  control  can  be 
described  as  the  process  which  allocates  resources.  Comaand 
is  the  tera  used  by  ailitary  authority  to  allocate  or  real¬ 
locate  assigned  resources.  control,  on  the  other  hand,  is 
the  process  by  which  that  allocation  tabes  place.  [Ref.  6: 
p.5  ]  Figure  1.1  is  an  illustration  of  a  simple  coaaand  and 
contrcl  process.  (Ref.  7] 

A  aethodology  for  identifying  deficiencies  and  alterna¬ 
tive  solutions  in  the  coaaand  and  control  process  involves 
the  need  for  assessacnt  of  current  and  projected  capability 
and  reflects  the  projected  growth  in  the  appropriate  threat 
(Ref.  6:  p.11].  Chapter  III  explores  the  processes  of 

coabat  that  aust  be  modelled  to  accurately  assess  the  capa¬ 
bility  of  one  force  against  another.  These  processes  are 
the  foundation  fcr  comparing  and  deciding  in  the  command  and 
contrcl  process. 


figure  1.1  TUB  COBB  AID  ISO  CONTROL  PROCESS. 


JSSAP's  impressions  that  coabat  models  are  not  truly 
representative  of  the  interaction  of  small- arns  in  combat 
are  by  no  means  unigue.  In  its  report  to  Congress  the 
Government  Accounting  Office  states: 


It  should  be  apparent  that  if  attrition  and  the  syner¬ 
gistic  effects  or  lover  level  coabat  vere  truly  under¬ 
stood.  there  mould  not  be  such  a  disparity  in  the 
modelling  of  theater- level  attriton.  Conversely,  to  the 
extent  that  these  things  are  not  veil  understood — the 
analytical  basis  fcr  assessing  veapon  system  effective¬ 
ness  appears  to  varrant  continuing  attention  [Ref.  1: 
p. 148 ]. 


Dr.  F.B.  Kapper,  the  former  Scientific  and  Technical 
Adviser  for  the  Organization,  Joint  Chiefs  of  staff, 
remarks: 
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Ihe  phencmonology  of  comb  at ,  as  far  as  I*  a  concerned,  i 
not  as  veil  understood  as  it  needs  to  be.  In  all  honest 
I  don't  think  ve  fully  understand  the  interaction  o_ 
combined  arms.  fake  a  typical  ground  force  situation, 
with  one  guy  looking. at  it.  .Nov  someone  introduces  all 
kinds  of  air/ground  interdiction  and  then  it  gets  some¬ 
what  coaplez.  Then  someone  puts  in  some  tactical 
nuclear. of  chemical  munitions  and  that  really  creates 
complexities  that  I  really  don't  think  we  understand.  1 
think  we  should  try  to  look  at  the  basic  phenomena  and 
try  to  get  a  better  handle  on  the  essentials.  I  don't 
think  we  do  enough  in  this  regard  [Bef.  8]. 

After  some  initial  research,  it  became  apparent  the 
solution  of  the  problems  pointed  out  in  the  above  quotes  and 
the  problem  mentioned  earlier  of  quantifying  the  contribu¬ 
tion  of  small-arms  to  modern  combat  was  well  beyond  the 
scope  of  this  thesis.  Bith  very  little  in  the  way  of 
published  research  on  the  dynamics  of  combat  and  its 
modelling  available,  a  concrete  solution  on  the  value  of 
small-arms  became  even  harder.  By  exploring  the  basics  of 
attrition  in  combat  models  and  reviewing  the  main  uses  of 
small-arms  in  combat,  it  is  the  intention  of  the  thesis  to 
present  a  framework  for  inferring  how  the  contribution  of 
small-arms  to  modern  combat  is  implicitly  represented  for 
current  todels. 

Chapter  II  will  investigate  the  current  need  for  small- 
arms  on  the  modern  battlefield.  vith  the  missions  of 
small-arms  as  a  foundation,  methods  of  combat  modelling  will 
be  reviewed  to  see  why  the  effects  of  small-arms  are  not 
fully  represented.  Chapter  III  will  present  an  overview  of 
model  types.  This  background  is  important  for  understanding 
how  and  why  models  arc  developed  and  what  their  purpose  is. 
Chapter  IV  explores  the  basics  of  attrition  modelling.  Hhile 
small-arms  play  only  a  small  role  in  direct  attrition,  they 
are  responsible  for  ether  larger  weapons  systems  being  abl6 
to  achieve  killsi  Chapter  V  investigates  the  attrition 
methodegy  of  IDAGAfl,  a  near  current  aggregated-f orce  model. 
Again,  small-arms  are  a  small  part  in  direct  attrition  but 


attrition  is  the  foundation  for  modelling  the  com  tar 
dynamics  of  aoveaent  where  the  effects  of  saa 11-arms  is  most 
apparent.  The  last  two  chapters  bring  together  these 
concepts  to  show  the  iaportance  of  snail-arms  and  how  this 
inportance  is  iaplicit  rather  than  explicit  in  aggregated 
aodels. 


ZZ.  EBtlOIHEHT  OP  SHALL  ABBS  OS  JHE  MODERN  BATTLEPIELD 


A  background  on  the  missions  of  small-arms  is  important 
for  understanding  that  their  major  effects  are  not  in  the 
actual  attrition  or  killing  of  the  enemy  but  in  how  they  are 
used  to  control  the  tattle.  Small-arms  are  at  the  very  heart 
of  combat  yet  their  vital  effects  are  sometimes  overshadowed 
by  the  larger  weapons  sytems.  This  chapter,  based  on  experi¬ 
ences  at  the  National  Training  Center  at  Ft.  Irwin 
California,  will  show  how  small-arms  are  vital  to  making  the 
larger  weapcns  systems  as  valuable  as  they  are. 

It  is  a  common  and  also  intuitively  obvious  assertion 
that  the  tank  is  the  most  *  valuable1  weapon  system  in  the 
ground  battle.  Bhat  is  not  quite  as  commonly  known  or 
remembered  is  that  the  tank  is  a  part  of  a  combined  arms 
team,  supporting  the  infantry,  whose  mission  is  to  "Locate, 
Close  tfith,  and  Destroy  the  Enemy  by  Fire  and  Haneuver." 
Tanks  by  themselves  are  of  minimum  value  in  a  battle. 
Tanks,  in  conjunction  with  a  balanced  combined  arms  team  of 
infantry,  artillery,  aircraft,  and  possibly  naval  gunfire, 
have  a  very  high  value. 

There  is  still  a  tendency  in  each  separate  unit... to  be 
a  cne- handed  puncher.  3y  that  I  mean  that  the  rifleman 
wants  to  shoot,,  the  tanker  to  charge,  the  artilleryman 
to  fire... that  is  not  the  way  to  win  cattles. 

-mg  George  s.  Patten 

The  concept  of  a  combined  arms  team  is  that  the  value  of 
the  team  is  greater  than  the  sum  of  the  individual  compo¬ 
nents.  The  value  of  small  arms  must  be  thought  cf  in  a 
slightly  different  manner  than  tanks  or  artillery  as  small 
arms  are  inherent  to  every  fighting  unit,  not  just  the 


infantry*  The  use  cf  saall  aras  as  a  tool  for  maintaining 
contact  vith  the  essay  in  a  close  coabat  situation  has  not 
changed  since  the  invention  of  black  powder.  Despite  the 
increased  range  and  lethality  of  aodern  weapons,  the  final 
stages  cf  coabat  are  still  those  of  "eye  to  eye."  The 
attacker's  aission  is  still  to  eventually  stand  on  the 
ground  that  the  defender  is  currently  on  and  doesn't  intend 
on  moving  froa.  Other  uses  for  snail  aras  are  created  and 
evolve  with  the  invention  and  evolution  of  other  weapons 
systeas  and  tactics. 

Table  II  gives  the  main  uses  of  small  aras  cn  the  aodern 
battlefield.  This  table  was  developed  after  interviewing 
mechanized  infantry  company  commanders  and  evaluators  froa 
the  National  Training  Center  (NTC) ,  reviewing  the  Army's 
Command  and  Staff  College's  observations  on  the  NTC  exer¬ 
cises,  and  the  author's  personal  experiences  as  a  Marine  and 
instructor  at  the  O.S.  Army  Pield  Artillery  School  at  Ft 
Sill,  Oklahoaa.  Table  II  is  not  intended  as  an  all  inclu¬ 
sive  list  of  uses  of  saall  arms.  The  intent  is  to  give  the 
reader  a  feel  for  the  interaction  of  saall  aras  and  an  intu¬ 
itive  grasF  of  their  value  in  a  combined  aras  battle. 


TABLE  II 

■All  USES  OF  SBALL  AIMS 

1.  MAINTAINING  CONTACT /CLOSE  COMBAT 

2.  DENI  ACCESS  TC  TEBBAIN 

3.  EBEAK  OP/ISO  LATE  OPPOSING  FOBCES  AND  VEHICLES 

4.  PBEVENT  DISMOUNTED  INF  ANT  BY  FBOM  CLEABING 
OBSTACLES 

5.  SECDBITY  OF  FCBCES  AND  WEAPON  SYSTEMS 

6.  HECCNN AISANCE/COUNT EB  BECONNAISANCE 

7.  PEBSONNEL  SAFETY 


15 


Ncte  that  for  points  in  Table  II,  the  uses  of  small-arms 
all  sees  to  be  related  to  the  aoveeent  of  the  overall  forces 
and  net  the  attrition  of  individual  soldiers  or  weapons. 
The  remainder  of  the  chapter  will  discuss  the  dynamics  of 
hov  small-arms  accomplishes  the  tasks  enumerated  in  Table  II 

A.  SM  If  SGI  OF  COBB  AT 

From  the  American  perspective,  Soviet  doctrine  for 
warfare  in  Europe  is  that  of  a  rapid  advance.  Their  offen¬ 
sive  actions  intend  on  bypassing  strongpoints  or  a  quick 
breakthrough  if  that  is  impossible.  Their  plans  utilise  an 
echelcr  concept  for  follow-on  units  to  clean  up  strongholds. 
Through  proper  employment  of  front  line  units  and  veil- 
placed  obstacles  protected  by  small  arms  fire,  the  NATO 
defense  is  to  channelize  their  advance,  break  up  their 
echelons,  and  isolate  units  from  the  main  force.  £Bef.  9] 

The  National  Training  Center  (NTC)  at  Ft  Irwin, 
California  conducts  live-fire  combined-arms  exercises 
throughout  the  year.  NTC  utilizes  videotape  and  constant 
position  locating  eguipment  along  with  the  Hultiple 
Integrated  Laser  Evaluation  System  (BILES)  for  determining 
kills.  The  Center  is  not  capable  of  assessing  kills  due  to 
small  arms  but  they  do  play  a  role  in  the  exercises. 
Cbstacles  are  a  key  to  slowing  down  and  channelizing  an 
attacking  force.  Nfcen  obstacles  are  encountered,  infantry 
are  required  to  dismount  and  clear  them.  Bacbine  gun  and 
rifle  fire  prevent  the  clearing,  or  at  least  slow  it  down. 
Consider  a  situation  in  which  a  tank  or  personnel  carrier 
encounters  an  obstacle.  If  the  defender  is  properly 
employed,  the  vehicle  will  be  taking  fire.  The  obstacle  must 
be  moved  or  the  vehicle  will  be  destroyed.  Infantry  dismount 
and  attempt  to  clear  the  obstacle  under  the  direction  of  the 
vehicle  commander  who  is  competing  with  rifle  fire  directed 


at  the  infantry  for  the  attention  of  the  aan.  If  a  large 
aachine  gun  is  penetrating  the  carrier,  the  command  and 
control  of  the  unit  is  disrupted.  What  has  mors  impact;  a 
sergeant  or  .50  caliber  jacketed  slugs  tearing  holes  through 
a  few  inches  of  allusinua  surrounding  one?  The  extra  time 
in  the  obstacles,  brought  about  through  small  arms  fire, 
increases  the  probability  of  kill  for  larger  weapons  due  to 
■ore  acquisition  time  and  time  for  more  rounds  to  be  fired. 

On  the  other  side  of  the  coin,  small  arms  bring  abcut 
protection  from  antitank  guided  missiles.  If  an  antitank 
weapon  has  a  certain  probabilty  of  kill  in  a  non-opposed 
situation,  that  probability  is  certainly  degraded  by 
suppression  from  small  arms  fire,  even  if  a  kill  of  the 
weapon  is  not  achieved.  *  Infantry  and  small-arms  drive  cut 
individuals  with  antitank  (AT)  waapons.  Regardless  of 
whether  or  not  the  weapon  is  destroyed,  the  unit  moving 
against  the  AT  weapons  is  able  to  move  faster  and  further 
than  if  the  AT  weapons  were  at  their  full  effectiveness. 

A  heavy  combat  unit,  such  as  a  tank  company  in  the 
defense,  can  be  destroyed  by  a  numerically  smaller  force  of 
antitank  weapons  if  the  tank  company  does  not  properly 
employ  its  organic  small  arms  in  a  viable  security  plan. 
There  is  sometimes  a  tendency  in  armor  and  artillery  units 
to  go  lax  on  security  measures  and  the  result  is  that  a 
small,  lightly  armed  opposing  force  is  able  to  destroy  or 
highly  degrade  thee.  * 


‘These  conclusions  and  observations  were  drawn  from 
conversations  with  Lie.  J.c.  Crowley  of  the  Trends  section 

-  #  J.  «  _  A _ t  J  _  .  9  • _ _  Jt _ i. _ _  J.  B  t.  •  _  “ _ _  _  1  I  M _ _  _  _ 


of  the  Combined  Arms  Center  at  Ft.  Leavenworth,  Kansas.  See 
appendix  A  for  a  complete  view  of  how  small  arms  and 
infantry  are  integrated  into  the  combined  arms  team  at  the 
Hationax  Training  Center. 


2Theee  observations 
Captain  B.  Hirli 


are  taken  from  conversations 
jer,  an  Armor  Task 


with 

Force 


captain  b.  Hiriinger,  an  Armor  Task  Force 
Observer-Controller  at  the  National  Training  Center ,  Ft 
Irwin,  California.  See  appendix  A  for  further  discussion. 
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Artillery  units  not  only  need  good  security  while  actu¬ 
ally  delivering  fires,  but  during  aoveaent  to  other  posi¬ 
tions.  The  invention  of  counter  battery  radar  forced  a 
doctrinal  change  on  the  artillery  of  requiring  several  moves 
a  day.  During  these  moves  the  artillery  pieces  are  of 
little  value  but  they  are  highly  vulnerable  to  attack  from 
light  infantry  units.  Their  only  means  of  surviving  to  use 
their  high  combat  value  is  through  effective  use  of  organic 
small-arms. 

An  artillery  weapons  system  is  composed  of  three  parts; 
the  howitzers  themselves,  a  fire  direction  center,  and  seme 
means  of  observing  and  directing  the  fires,  normally  a 
foward  observer.  The  foward  observer  is  employed  with  the 
front  line  units  to  locate  and  adjust  fires  on  targets.  He 
relies  on  small  arms  for  his  survival.  Even  if  he  never 
engages  an  enemy  with  his  personal  weapon,  his  hold  and 
agressive  surveilance  of  the  battlefield  would  be  hampered 
if  he  did  not  have  the  means  to  protect  himself.  Likewise, 
ar.  enemy  would  be  more  aggressive  in  his  actions  to  take  out 
the  observer  if  he  was  aware  that  the  observer  was  inade¬ 
quately  protected.  Psychology  plays  a  big  role  here.  Rho 
would  be  more  apt  to  confidently  adjust  artillery  fires  or 
call  in  air  strikes  in  a  hostile  jungle  environment-a 
soldier  who  has  a  heavy  H-14  rifle  with  limited  ammo  because 
of  its  weight  or  his  adversary  with  an  AK-47  capable  of 
rapid  rates  of  accurate  fire?  The  argument  for  the  long- 
range  kill  capability  of  the  H-14  is  valid,  the  point  here 
is  that  the  weapon  must  be  the  best  for  the  job.  Long-range 
kills  in  a  jungle  are  few  and  far  between  but  the  knowledge 
that  your  weapon  is  better  suited  for  the  task  at  hand  than 
the  enemy's  is  of  great  importance  not  only  in  contact  but 
in  attitude. 

Heconnaisance  is  a  big  key  in  the  command  and  control  of 
combat  units.  Rhere  are  the  enemy  strongholds?  How  many 


enemy  axe  there?  Uhat  types  of  weapons  does  the  eneoy  have? 
These  questions  are  answered  in  part  by  actual  manned 
patrols,  is  is  the  case  with  the  foward  observer,  these 
patrols  rely  on  small-arms  for  their  protection  and  aggres¬ 
sive  actions.  The  opposition  also  employs  patrols.  The  key 
to  insuring  a  good  defensive  plan  is  preventing  the  eneoy 
from  defeating  it  through  the  use  of  his  reconnaisance. 
Saall-arms  play  the  largest  role  in  this  counter  reconnai¬ 
sance  scenario.  How  close  would  an  eneoy  infantryman  look 
for  obstacles  if  he  was  aware  that  his  helmet  was  balanced 
on  the  frcnt  post  of  an  opposing  rifle?  How  effective  would 
he  be  if  the  rifle  delivered  accurate  fire  on  the  target? 

B.  FILM  Of  SHAIL-ABBS  TO  1AB6B  OBITS 

Based  on  the  above  examples,  figure  2.1  is  an  intuitive 
approach  to  the  value  of  the  organic  small  arms  in  say,  an 
artillery  battery  or  tank  company.  Naturally,  a  unit  with 
no  small  arms  may  easily  become  the  target  of  light  infantry 
infiltrators.  Hith  nc  means  to  protect  itself  the  battery  or 
company  could  readily  be  destroyed  or  degraded.  &  unit 
with,  say  twice  the  table  of  organization  and  equipment 
(TOE)  in  small  arms  normally  assigned  to  it  would  not  gain 
much  overall  value  as  too  many  personnel  would  be  required 
to  man  the  smaller  weapons  and  manning  of  the  larger  weapons 
would  suffer.  Hore  effective  small-arms  would  enable  more 
weapons  to  increase  the  value  of  a  unit  without  the  expense 
of  added  personnel. 

C.  1SSBBCI  OF  COBBAT 

Hany  good  studies  have  been  made  on  command  and  control 
countermeasures  and  counter  countermeasures  (C3CN),  but  they 
tend  to  focus  on  the  technical  aspects  of  jamming  and 
improved  and  special  munitions  delivered  by  aircraft  and 
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figure  2.1  sail!  ARBS  II  OVERALL  VALDE  OF  OUT. 

artillery.  One  of  tie  prieary  mission  of  the  Soviet  Onion's 
special  forces  or  "diversionary"  troops  is  that  of  neutral¬ 
izing  ccaaand  and  control  centers.  These  "Spetsnaz"  units 
are  elite,  special  trained  scldiers  who  infiltrate  deep  into 
the  eneay  rear  areas  to  disrupt  and  destroy.  The  defense 
against  such  actions  is  for  the  operators  of  the  command  and 
contzcl  centers  to  be  veil  trained  in  the  use  of  snail  arns 
and  for  their  ccnaanders  to  insure  that  all  personnel  are 
avare  that  they  are  soldiers  first  and  their  specialty  is  in 
support  of  an  overall  coabat  action.  [Ref.  10] 

The  effects  of  snall-aras  are  not  merely  to  kill  infan¬ 
trymen  in  an  infantry  on  infantry  battle.  The  major  value 
of  small-arms  is  their  integraton  into  a  tactically  sound 
plan  of  a  combined-arms  team.  It  doesn't  matter  who  obtains 
the  kill,  the  important  point  is  that  veapons  systems  vork 
together  to  meet  an  overall  objective  of  victory  vith 


limited  friendly  casualties.  S 
teas  as  tasks,  aircraft,  or  ar 


III.  CTBBTIBH  SI  MODEL  TTPBg 
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Knowing  why  models  are  developed  goes  a  long  way  in  the 
understanding  of  what  one  can  expect  then  to  do.  This  short 
chapter  gives  an  introduction  in  this  regard  and  . will 
|  prepare  the  reader  for  the  actual  concepts  of  attrition 

nodelling  presented  is  the  following  chapters. 

Bedels  axe  abstractions  of  reality.  They  are  developed 
and  used  because  their  idealizations  axe  easier  than  full** 
|  scale  exexcises  to  use  in  analysis  due  to  far  less 

coaplexity.  The  O.S.  Axny  Bodels  Review  Comar.ttee  defines  a 
nodel  as  "an  abstract  representation  of  reality  which  is 
used  for  the  purpose  of  prediction  and  to  devlop  an  under** 
I  standing  abcut  the  real  world  processes"  (Ref.  2:  p.5]. 

Bedels  axe  generally  classified  according  to  how  they 
represent  reality.  Figure  3.1  shows  the  varying  degrees 
with  which  coabat  representations  portray  reality.  [Ref.  2: 

I  p.6  ]  field  exercises,  field  experiaents,  and  nap  exercises 

are  aore  realistic  but  they  are  expensive,  hard  to  control 
and  take  a  great  deal  of  preparation  to  set  up.  The  aore 
abstract  aodels  on  the  right  can  ,be  run  to  give  design  to  or 
I  a  basis  for  a  aore  operationally  realistic  aodel  towards  the 

left. 

Rargaaes  and  open  siaulaticns  use  people  in  the  loop  to 
siaulate  coabat  decision  processes,  whereas  closed  emula¬ 
tions  and  analytical  aodels  use  algorithas  to  represent 
decision  processes.  simulations  often  use  pseudo-randoa 
nuaber  generators  tc  deteraine  outcoaes  and  are  generally 
called  Bcnte  Carlo  siaulations.  Analytic  aodels  are  aathe- 
aatical  aodels  and  are  ususally  deterainistic  as  opposed  to 
the  stochastic  approach  of  using  randoa  nuabers.  [Ref.  2: 


Figure  3.1  THB  SPECTRUM  OF  TYPES  OF  COBBAT  BEPB  ESEB  TATIO MS. 


There  is  soae  discussion  ever  the  validity  of  determin- 
istic  versus  stochastic  models,  but  the  conceptual  methed- 
clogy  used  in  this  thesis  can  be  tailored  to  either  type  of 
approach.  Although  the  aodels  discussed  in  this  thesis  will 
be  of  the  deterainistic  analytical  type,  their  outcomes  can 
be  used  as  subaodels  of  the  aore  realistic  simulations  and 
varga  aes. 

A  simulation  or  varga ae  has  to  model  many  different 
aspects  cf  coabat  in  order  to  be  a  valuable  tool  for  an 
analyst  or  ailitary  coaaander.  Table  II  lists  rhe  major 
coabat  processes  that  aust  be  considered  [Ref.  11:  p.66]. 

TABLE  III 

COHBif  PROCESSES 

1.  Attrition 

2.  Movement 

3.  C3  I  (Command,  Control, ,  . 

Communications  ana  Intelligence) 

4.  Support 

Bcveacnt  of  the  Fovard  Edge  of  the  Battle  Area  (FEBA) , 
or  as  it  is  nov  called,  the  Fovard  Lina  of  Troops  (FLOT) ,  is 
a  function  of  aany  things  including  terrain  traf ficability 
and  a  force  ratio  of  attacker  to  defender.  The  changing 
force  ratic  during  coabat  is  a  direct  function  of  the  attri¬ 
tion  process  of  both  forces  involved  as  veil  as  soveaent 
against  each  other.  This  attriton  to  movement  concept  is  an 
important  point.  As  chapter  II  has  pointed  out,  the  value  of 
saall-aras  is  aore  in  the  aoveaent  phase  but  it  vill  be 
shovn  that  attrition  is  the  underlying  concept  for  current 
aodels. 


Is  mentioned  in  Chapter  I,  the  process  of  command  and 
control  involves  comparing  and  deciding.  This  compare  and 
decide  phase  compares  strengths  and  weaknesses  of  both  sides 
with  an  appropriate  decision  on  how  best  to  control  the 
battle  tc  an  outcome  favorable  to  the  friendly  side. 

It  is  critical  that  the  attrition  process  portrays  a 
combat  situation  as  realistically  as  possible.  Attrition 
not  only  drives  movement#  but  it  is  also  the  foundation  of 
assessment  of  changing  force  capability  that  the  commander 
relies  on  in  his  sense  and  compare  states.  The  nitre 
Corporation's  Study  on  Command  and  Control  Evaluation 
concludes  with  six  remarks#  two  of  which  are  appropriate 
here : 


Jhere  is  a  need  tc  devlop  simple  analytic  models  to 
escribe  the  current  and  projected  capability  of  a  mili¬ 
tary  fcrce  to  acccmplish  its  assigned  missions.  The 
model  should  reflect  the  general  nature  and  magnitude  of 
an  existing  deficiency. 

Models  could  be  useful  in.  structuring/f ccussing  the 
resource  allocation  debate  in  the  Services  and  at  high 
government  levels.  These  models  cpuld . identify  informa¬ 
tion  needs  and  determine  contributions  of  proposed 
programs  to  mission  accomplishment.  £Ref.  6:  p.66] 


In  a  simulation#  as  in  the  real  world#  the  commander 
needs  feedback  on  his  decisions.  The  assessment  routines 
that  rely  on  attrition  are  of  paramount  importance  to  a 
reallistic  model.  Attrition  is  only  part  of  the  overall 
combat  process.  But  the  need  for  the  analysr  of  the  wargame 
or  simulation  to  understand  the  capabilities  and  drawbacks 
cf  the  attrition  processes  used  in  his  model  cannot  be 
over stressed. 

The  next  chapter  deals  with  different  attrition 
aproaches  used#  starting  with  a  simple  Lanchester  equation 
cf  combat.  Conceptually  it  would  be  ideal  to  represent 
combat  at  the  item  to  item  level.  This  would  involve 
portraying  the  results  of  one  on  one  combat  for  each  and 


every  possible  combination  of  friendly  to  enemy  weapons 
engageaents  for  all  weapons  available  to  either  side*  This 
would  bee one  very  complex  and  somewhere  along  the  way 
aggregation  of  forces  becomes  necessary.  Aggregation  yields 
an  "overall  cob tat  effectiveness"  of  the  force  that  is 
needed,  if  not  for  the  model  itself,  for  the  commander’s 
sensing  and  comparing  of  his  capabilities  against  that  of 
his  opponent.  The  second  half  of  Chapter  IV  deals  with 
aggregation  concepts. 
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Attrition  modelling,  or  casualty  assessment  of  sene  sort 
is  one  of  tbe  foundation  processes  of  all  con  bat  models.  By 
examination  of  these  processes ,  one  mill  be  able  to  under¬ 
stand  bom  tbe  effects  of  small-arms  discussed  earlier  are 
implied  rather  than  openly  used  in  tbe  attrition  processes. 
There  arc  basically  three  approaches  to  casualty  assessment: 
a  Hcnte  Carlo  simulation ,  the  firepower  score,  or  a 
Lanchester-type  model.  Monte  Carlo  simulations  are  gener¬ 
ally  used  fer  battalion-sized  units  and  smaller  engagements 
and  hence  mill  not  be  discussed  further  in  this  thesis.  The 
firepemer  score  approach  is  used  in  modelling  theater-level 
combat  and  mill  be  addressed  in  the  second  half  of  this 
chapter  and  in  chapter  1.  Lanchester-type  models  have  been 
developed  in  the  United  States  for  the  full  spectrum  of 
combat  from  small  units  to  theater  level.  [Bef.  2:  p.12] 

1.  DIT1ILED  LA1CHESTEB-TTPE  BO DELS 

Frederick  1.  Lanchester *s  purpose  in  1914  was  to  provide 
insight  into  the  dynamics  of  combat  under  "modern  conditons" 
and  tc  justify  the  principle  of  concentration.  His  basic 
equations  have  been  the  foundation  for  virtually  all  differ¬ 
ential  eguation  approaches  to  combat  modelling.  Figure  4.1 
depicts  the  basic  Lanchester  paradigm.  £Bef.  12 j 

1  •  2b£  BU&aiftalal  Lanchester-lype  Att^tjgn  £a££digm 

The  combat  in  figure  4.1  is  between  two  homogeneous 
forces:  a  homogeneous  I  fcrce  (for  example,  tanks)  opposed 
by  a  homogeneous  T  force  (for  example,  anti-tank  weapons), 
lanchester* s  equation  for  modern  warfare  assumes  that  the 


Figure  4.1  LAHCHESTER  COHBAT 


casualty  rate  of  such  a  homogeneous  force  is  directly 
proper ticnal  to  the  number  of  enemy  firers.  For  example,  the 
I  force  casualty  rate  is  given  by  equation  4. 1  where  'a' 
denotes  the  rate  at  which  a  single  typical  Y  firer  kills  X 
targets  and  is  called  a  Lanchester  attriton-rate  coeffi¬ 
cient.  X  (t)  and  y  (t)  denote  the  numbers  of  X  and  1  comba¬ 
tants,  respectively,  at  time  t  with  x  (0)  *  x  and  y(0)  *  y  . 
(Bef.  13:  p.8] 

dx/dt  «  -ay  (eqn  4.1) 

Equation  4.1  was  Lanchester's  formulation  of  "modern 
warfare"  and  is  referred  to  as  the  "aimed  fire"  law.  The 
law  of  "ancient  warfare"  or  "area  fire"  depicts  the  time 
rate  cf  change  of  the  X  force  as  being  proportional  not  only 
to  the  numker  of  enemy  firers,  but  also  to  the  number  of 
friendlies  they  have  to  fire  upon.  This  is  shown  in 
equation  4.  2. 


dx/dt  »  -axy 


(eqn  4.2) 


In  both  of  the  above  two  equations,  it  is  assumed 
that  both  the  X  and  Y  force  are  greater  than  zero.  That  is 
to  say  that  the  casualty  rate  is  equal  to  zero  if  the  force 
size  is  equal  to  zero. 

The  casualty  rate  for  the  Y  force  in  aimed  fire  to 
complement  equation  4.1  is  that  dy/dt  =  -bx,  where  b  denotes 
the  rate  at  which  a  single  typical  X  firer  hills  Y  targets. 
These  constant  coefficient  Lanchester-type  equations  for 
modern  warfare  lead  to  Lanchester*s  famous  "square  law"  in 
equation  4.3.  Equation  4.3  yields  many  important  results. 
For  example,  X  will  win  a  fight  to  the  finish  if  and  only  if 
>Ja/b.  The  >Jab'  is  known  as  the  "intensity"  of  combat. 
Figure  4.2  graphs  the  X  and  Y  force  levels  under  modern 
combat.  [Bef.  14:  p.12] 

bCjJ-x’i  «  a(jJ“-]ft  (eqn  4.3) 

lanchester's  work  in  1914  was  insightful  and  helped 
prove  the  value  of  concentration  of  fire  bur  there  were 
shortcomings  in  his  original  model  that  needed  looking  at  if 
we  were  to  use  his  formulations  today.  Table  IV  lists  these 
shortcomings.  (B«£.  12:  p.  9] 

Virtually  all  of  the  shortcomings  listed  in  table  IV 
have  been  addressed  in  some  way  or  another  by  extensions  to 
the  lanchester  theory:  some  more  adequately  than  others. 
For  example,  to  model  supressive  effects  it  would  seem  easy 
enough  to  degrade  or  lover  the  attrition  rate  coefficient  to 
reflect  degraded  fire  effectiveness  of  the  firing  units. 
Unfortunately  there  is  no  supportable  data  on  troop  behavior 
when  under  fire  to  use  in  such  a  situation. 
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X  and.!  forces  fcr  combat  modelled  by  constant 
coefficient  Lanchester-t ype  equations  for 
for  modern  warfare,  is  long  as  both  X  and  Y>0 
the  fcxce  level  x  (t)  is  given  by  equation  4.4 
for  these  calculations,  a*0.04  z  casualties/ 
minute  per  y  firer  and  b»0.04  y  casualties/ 
minute  per  x  firer. 


Figure  4.2  FORCE- LEVEL  TRAJECTORIES. 


x(t)  »  Xq  cosh  J  ab  t  -  Ja/b  sinhjab  t 


(eqn  4.4) 


Although  the  O.S.  Army 
Experimentation  Command  (CCEC 
supression  experiments  ana  the 


ray  Combat  Developments 
EEC)  has  conducted  many 
the  O.S.  Army  has  reviewed 


the  entire  topic  of  fire  suppression,  the  representation 
of  suppressive  effects  in  casual ty-assessment  models 
remains  a  major  problem  area  [Ref.  2:  p.73]. 
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TABLE  IT 

SH0RTCCBI1GS  OP  ORIGINAL  MODELS 

1.  COEFICIEHTS  CONSTANT  OVEB  TIME  (e.g.  VARIATION  OF  WEAPON 
STSTEM  CAPABILITY  WITH  FORCE  SEPARATION  IGNORED) 

2.  NO  HCVEHENT  CF  FORCES  (e.g.  ADVANCE  OR  RETREAT) 

3.  HOMOGENEOUS  FORCES 

4.  EATTIE  TERMINATION  CONDITIONS  NOT  GIVEN 

5.  DETERMINISTIC,  NOT  PROBABILISTIC 

6.  NO  REPLACEMENTS  OR  HITH DRAWLS 

7.  TARGET  AQOISITION  FORCE  LEVEL  INDEPENDENT 

8.  FIBE  ALLOCATION  NOT  EXPLICIT?  CONSIDERED 

9.  SYMMETRIC 

10.  NO  CONSIDERATION  CF  NONCOMBAT  LOSSES  (E.G.  DESERTIONS, 
SURRENDERS) 

11.  NO  LOGISTIC  CONSIDERATIONS 

12.  NO  RAY  OF  PREDICTING  LANCHESTER  ATTRITION-RATE  COEFFICIENTS 

13.  SOPRESSIVE  EFFECTS  OF  WEAPONS  NOT  CONSIDERED 

14.  EFFECTS  OF  TERRAIN  NOT  CONSIDERED 

15.  SPACIAL  VABIAITONS  IN  FORCES  NOT  CONSIDERED 

Suppressive  effects  is  by  no  weans  the  only  contro¬ 
versial  issue  with  attrition  aodelling.  The  very  nature  of 
the  attrition  coefficents  is  one  topic  worth  discussion. 
Attrition  rate  coefficents  all  have  a  basis  in  historical 
eztracticn  froa  past  coabat.  Reconstruction  of  a  coabat 
situation  is  a  difficult  thing  to  do,  and  often  iaportant 
iteas  are  overlooked,  but  it  is  essentially  the  only  aeans 
upon  which  to  start  the  coaputations  of  attrition  rate  coef¬ 
ficents.  Anao  expenditure  for  a  past  battle  is  coapared  to 
the  nuaber  of  kills  achieved  for  that  weapon  then  the  scen¬ 
ario  is  looked  at  in  terns  of  terrain,  visibility,  opposing 
weapons,  and  other  factors  to  derive  an  attrition  rate  coef¬ 
ficient.  These  rates  are  then  aassaged  for  how  the  weapons 
cf  the  past  battle  are  perceived  to  be  different  froa  the 


present  systems.  It  is  apparent  that  the  concept  of 
selecting  attrition  rates  is  one  requiring  considerable, 
never  ending  effort.  The  rest  of  this  half  of  the  chapter 
on  Lanchester  equations  will  deal  with  generalized  examples 
cf  extenticns  derived  to  counter  the  shortcomings  listed  in 
table  IV. 

Table  V  lists  different  functional  forms  for  attri¬ 
tion  rates  that  have  been  considered  in  the  Lanchester 
coebat  theory  literature.  £Bef.  2:  p.31  ] 

T  ABLE  V 


FUNCTIOBAL  FOBHS  FCB  LAMCHESTBB  ATTBITXOH 


Abreviations  used  to  denote  the  form  of  Lanchester 
attrition  under  discussion  are  of  the  form  F|  FT  where  *  |*  is 
the  dividing  line  between  attacker  and  defender.  The 
different  combinations  normally  encountered  are  depicted  in 
Table  V.  The  square  law  and  linear  law  have  already  been 
discussed  briefly.  The  mixed  law  is  a  combination  of  these 


two  which  can  be  conceptualized  as  an  ambush-type  engage* 
meat,  in  which  one  side  eaploys  aimed  fire  and  the  ambushees 
use  area  fire,  as  they  do  not  know  the  exact  location  of  the 
aabushers.  The  logarithaic  law  is  noraally  only  used  during 
the  eazly  stages  of  small-unit  engagements,  in  which  the 
vulnerability  of  a  force  doainates  its  ability  to  acquire 
eneay  targets.  (F+T)  |  (F+T)  combat  is,  simply  stated  but 
very  coaplex  in  practice,  square  law  attrition  between 
coabatants  with  operation  losses  or  losses  due  to  supporting 
arms  that  are  theaselves  not  subject  to  attriton. 

2.  £simb£i£i§  Egtgatiaa 

Helabold  hypothesized  that  a  much  larger  force  would 
fight  less  efficiently  than  a  smaller  opponent  and  intro¬ 
duced  a  modification  that  alters  the  attrition  rate  coeffi¬ 
cients  based  on  force  ratio.  Equation  4.5  and  4.6  show 
Helmbcld  modifications  with  a  (t)  and  b  (t)  being  the  time 
dependent  attriton-rate  coefficents,  and  E*  and  By  denoting 
the  fire  effectiveness-modifications  that  model  the  ineffi¬ 
ciencies  of  scale. 

dx/dt  *  -a(t)  *Ey  (x/y) *y  with  xjO)*!^  (egn  4.5) 


dy/dt  *  -t(t)  (y/x)  *x  with  y(Q)»I^  (egn  4.6) 

Belmbold  stated  that  his  f ire-eff ectiveness- 
modification  factors  should  satisfy  the  following  three 
requirements:  [Bef.  2:  p.37] 

(B1)  E4  (u)  *  Ey  (u )  (i.e.  same  inefficiencies 
of  scale  for  each  side, 

(82)  E  (u)  is  as  increasing  function  of  its  argument, 

(83)  E(1)«1 


Belabold  considered  the  special  case  where  his  mcdi- 
ficaticn  factors  for  scale  were  a  power  function,  i. e. ; 
I(u)=u  with  c>0.  In  the  case  of  constant  attrition-rate 
coefficients,  Helmbcld  equations  then  become  equations  4.7 
and  4.8.  i  is  refered  to  as  the  "Weiss"  parameter  and 
W=1-C.  When  w*  1,  Helabold  reduces  to  the  square  law,  when 
S*1/2,  the  linear  law  and  when  W=0,  the  result  is  the  loga- 
rithnic  law.  [Bef.  2:  p.39 ] 


dx/dt  *  -a*(x/y)  y  with  x(0)sxo 


(eqn  4.7) 


dy/dt  *  -b*(y/x)  x  with  y(0)=Yo 


(eqn  4.8) 


It  is  valuable  to  look  at  the  various  attrition 
equations  in  terms  of  small-arms.  Small-arms  will  seldom  be 
used  in  the  equations  directly,  their  value  comes  in  terms 
of  how  are  the  various  parameters  of  the  equations  affected 
by  small-arms.  AT  weapons  attempt  to  kill  tanks.  How  is  the 
expected  time  to  kill  a  tank  affected  when  small  arms  are 
shooting  at  the  AT  weapon  a3  opposed  to  when  it  is  not. 
Although  it  is  difficult  to  say  numerically  the  difference, 
it  is  cbvious  the  difference  is  there. 

3.  Ealaaiaatlaa  2!  Aimusa  gaalilsiaj&a 

Two  approaches  have  been  used  in  the  United  States 
for  the  determination  of  attrition  rate  coefficients.  They 


are; 


1)  a  statistical  estimate  based  on  "combat" 
data  generated  ty  a  detailed  Honte  Carlo 
combat  simulation. 

2)  an  analytical  submodel  of  the  attrition 
process  for  the  particular  combination  of  firer 
and  target  types. 


The  first  approach  is  known  as  a  *fitrad  parameter 
analytical  model*  since  the  attrition  rate  coefficients  are 
statistically  estimated  from  a  Honte  Carlo  combat  simula¬ 
tion.  The  second  approach  is  known  as  a  freestanding  or 
•independent  analytical  model.*  Basically  this  second 
approach  says  the  attritcn  rate  coefficent  is  equal  to  the 
reciprocal  of  the  expected  time  for  an  individual  firer  to 
kill  a  single  target ,  as  shown  in  equation  4.9.  [Bef.  2: 
p.47]  3 


a  »  1/E 


(egn  4.9) 


Table  VI  lists  the  parameters  necessary  for  under¬ 
standing  the  expected  time  to  kill  approach  for  determining 
Lanchester  attrition -rate  coefficents.  [Bef.  2:  p.51]  Hath 
the  definitions  of  table  VI ,  the  expected  tine  for  an  indi¬ 
vidual  firer  to  kill  an  enemy  target  is  shown  in  equation 
4.10. 

Although  equation  4.10  is  a  formidable  looking 
expression,  it  does  reduce  nicely  to  intuitive  appealing 
results  with  certain  assumptions:  1)  If  the  target  acquisi¬ 
tion  time  is  negligible  (t  *0)  ,  2)  the  weapon  has  a  uniform 
rate  cf  fire  (t,  »th  -t^  ■  1/v),  3)  statistical  independence 
among  outcomes  (psp(h|h)  =p(h|m)  »  Pssk)  ,  and  4)  negligible 
time  of  flight  (t  *0)  ,  equation  4.10  reduces  to  equation 
4.11  where  the  single  shot  kill  probability  Pssk  is  given  by 
Fssk*Pssh*p  (k|  h)  . 

This  leads  to  the  intuitively  appealling  result  that 
the  Lanchester  attrition-rate  coefficient  is  equal  to  the 
firng  rate,  v,  of  the  weapon  times  the  probability  of  a 
single  shot  kill  by  the  weapon.  [Bef.  2:  p.52] 


reel 

Lane 


*See  reference  13:  p.139  for  justification  for  using  the 

Erocal  cf  the  expected  tipeto  kill  a  target  as  the 
ester  attri ton- rate-  coefficient. 


TABLE  ?I 

FAB  ABET  BBS  II  EXPECTED  TIME  TO  KILL  EQUATION 


factors  included  in  expression  for  Lanchester  attriton 
rate  coefficient  for  single -shot  Barkov-dependent -fire 
weapon  svsteas  with  a  geoaetric,  distribution  for  the 
nuaoex  cr  hits  required  for  a  kill. 

TIBE  TO  ACQOIBE  A  TARGET,  t*. 

TIBE  TO  FIBE  PIBST  BOUND  AFTEB  TABGET  ACQUIRED,  t, 

TIBE  TO  fIBE  A  BOUND  FOLLOHING  A  HIT,  th 

TIBE  TO  FIBE  A  BOUND  FOLLOHING  A  HISS,  t* 

TIBE  CF  FLIGHT  OF  THE  PBOJECTILE,  tf 

PBOBAEILITT  OF  HIT  ON  FIBST  BOUND,  p 

PBCE AEILITT  OF  A  BIT  ON  A  BOUND  FOLLOHING  A  HIT,  p(h|h) 

PBOBAEILITT  OF  A  HIT  ON  A  BCUND  FOLLOHING  A  HISS, 

P (h| ■) 

PBOBAEILITT  OF  DESTBOTING  A  TABGET  GIVEN  IT  IS  A  HIT, 
P(K|H) 


[T] 


fca  +  fcl  “  Si  +  P(K|H) 


+ 


(tm  +  tf)  fll-PMhM 

P(h|m)  \  P(K|H) 


+  P(h|h) 


pl 


|(egn  4. 10) 


(eqn  4.11) 


a  *  v  Pssk  (eqn  4. 12) 

The  assuapticn  of  negligible  target  acquisition  is  a 
gross  one  fcr  si vplification.  In  reality,  target  acquisi¬ 
tion  tiae  is  a  very  iaportant  factor  to  be  considered  in 
cperaticnal  aodels.  Two  basic  approaches  are  used  for 


target  acquisition:  1)  parallel  acquisition,  in  which  a 
firer  continually  searches  for  targets,  even  when  engaging  a 
target  and  2)  serial  acquisition,  in  which  one  cannot 
acquire  targets  while  engaging  another  target.  4 

Again,  the  data  for  these  equations  has  a  historical 
base  with  alterations  froe  testing  as  possible. 
Probabilities  of  hitting  and  killing  a  target  are  controver¬ 
sial  issues  under  different  conditons  but  it  is  obvious  that 
■ost  all  of  the  factors  in  the  equations  are  affected  indi¬ 
rectly  by  small-aras  fire.  The  time  to  acquire  the  target 
is  the  jcb  of  the  fcward  observer  discussed  in  chapter  II. 
If  the  observer  and  the  personnel  in  the  artillery  position 
itself  have  good  security  with  small-aras  one  can  bet  that 
the  probability  of  a  hit  is  higher  due  to  factors  such  as  a 
better  target  locaticn,  sore  accurate  firing  data  determined 
by  the  fire  directicn  center  and  a  sore  precise  lay  of  the 
howitzer  itself  by  a  crew  free  froa  the  distraction  of  a 
harrassing  sniper. 

*•  JStj£2Sfi3S2!LS  !£££*£ 

The  above  aentioned  concepts  and  equations  are 
for aula ted  for  a  homogeneous  force.  The  concepts  can  be 
extended  to  apply  to  a  combined  arms  scenario  more  in  line 
with  the  operationally  pertinent  forces  of  today.  For 
example,  an  X  force  coaposed  of  infantry,  tanks,  artillery, 
aircraft,  and  all  the  different  weapons  systems  associated 
with  thea,  would  be  aore  realistic  on  the  modern  battle¬ 
field.  Figure  4.3  depicts  a  schematic  of  a  hetercgeneous 
force  attrition  model.  [Ref.  13:  p.16] 

In  exaaining  figure  4.3,  the  X  force  has  "a"  weapon 
types  and  the  I  force  has  "n"  weapon  types.  The  subscript  i 
refers  to  the  X  force  while  the  subscript  j  refers  to  the  T 

♦See  reference  13:  pp.  30-73  for  a  fairly  coaplete  look 
at  the  target  acquisition  process. 


?l90r«  4.3  BOTATIOM  FOB  H1TBB06BHB00S-F0BCB  COB BAT 


force.  In  the  doable  subscripted  attriton  rates,  the  first 
subscript  denotes  the  target  type  and  the  second  subscript 
denotes  the  firer.  A;j  denotes  the  rate  at  which  a  typical  Y 
firer  kills  X  targets  in  the  oposssing  enemy  force.  with 
these  definitions,  equation  4.13  defines  the  attriton  rate 
for  the  individual  ith  weapon  system  of  the  X  force. 
(Bef.  13:  p.14] 

dxj/dt  *  -2*. -j  Ij  (egn  4.13) 

i-l 

In  a  logical  extention  of  homogeneous  attriton 
rates,  the  heterogeneous  attrition  rates  h-  are  given  by 
equation  3.14  where  ■  the  time  for  a  y^  firer  type  to 

kill  an  i  target  type. 

Atj  =  1/  E^  (eqn  4.14) 

Ihere  are  two  fundamental  assumptions  behind  the 
heterogeneous  force  attrition  equations  4.13  and  4.14: 

(1)  The  attrition-rate  effects  of  various  different 
enemy  weapon-system  types  against  a  particular 
friendly  tarcet  type  are  additive, 

(2)  The  loss  rate  of  a  particular  friendly  target 
type  to  each  enemy  weapon-system  type  is 
proportional  to  the  number  of  enemy  firers  of 
that  particular  enemy-firer  type. 

Although  assumption  (1)  is  fairly  restrictive  (it  means  that 
there  is  as  mutual,  support  among  different  weapcn-sytem 
types,  i.e.  no  synergistic  effects),  the  author  does  not 
know  of  any  0.  s.  heterogeneous-force  model  chat  does  not  use 
it-  (Bef.  13:  p.18] 

The  formulations  described  above  lay  the  foundations 
for  detailed  Lanchester- type  attrition  models.  The 


equations  for  heterogeneous  forces  make  for  very  complicated 
differential  equations  that,  for  the  most  part,  are  impos¬ 
sible  to  solve  explicitly.  The  state  equations  and  defini¬ 
tions  of  force  posture  for  victory  that  were  present  in 
homoqenecus  forces  are  no  longer  possible.  The  'solution* 
of  the  complex  attrition  equations  entails  the  use  of  a 
discrete  time  step  integration.  The  time  step  is  used  to 
multiply  the  attrition  rates  and  weapon  numbers.  The 
result,  the  actual  attrition  for  that  period,  is  subtracted 
from  the  value  of  the  X  and  I  forces  from  the  previous  step. 
The  process  is  continued,  with  the  aid  of  a  high  speed 
digital  computer,  until  one  force  is  defeated  or  until  a 
breakpcict  is  reached.  &  breakpoint  is  a  prior  determined 
point  at  which  cne  cf  the  forces  breaks  off  the  engagement 
due  to  reaching  a  certain  minimum  in  his  force  strength. 
Actual  cperational  models  are  much  more  complex  than 
described  here  but  the  conceptual  approach  used  is  valid  and 
should  give  the  reader  an  appreciation  of  the  parameters  and 
methodology  used  in  detailed  Lanchester-type  combat 
attrition. 

5.  Ievel2£me&t  eg  Operational  Models 

Combat  is  a  very  complex  process  that  contains  many 
interactions  that  are  difficult  to  describe  or  even  under¬ 
stand.  The  paradigms  discussed  so  far  are  foundations  for 
the  underlying  attrition  processes  of  combat  but,  by  them¬ 
selves,  cannot  be  used  to  model  combat.  To  develop  opera¬ 
tional  mcdels,  a  more  complete  look  at  the  total  of  the 
combat  processes  must  be  considered. 

Considerations  must  be  given  to  operational  factors 
such  as  supplies  on  hand  and  ammo  expenditure  rates.  The 
overall  guality  of  troops  in  regards  to  experience,  training 
and  possible  fatigue  cr  motivational  aspects  are  important. 
Bates  cf  movement  in  relation  to  terrain  types,  weather  and 


attrition  ace  iaportant  considerations  in  an  operational 
model. 

It  is  obvious  that  th9  relations  discussed  above 
drive  an  operational  aodel  into  a  very  complex  process  that 
■net  consider  relationships  between  the  different  factors  in 
detail.  1  net hod  used  to  alleviate  some  of  the  complexity 
cf  operational  aodels  is  to  sake  certain  assumptions  abcut 
the  detail  of  lower-level  ccabat  so  aore  emphasis  can  be 
placed  cn  the  relationships  of  operational  factors  in  the 
combat  processes.  This  method  involves  'aggregating'  the 
weapcns  cf  a  force  into  a  larger  entity  that  has  the  implied 
strength  cf  all  weapcns  composing  it. 

Onf crtunately  for  small-arms,  the  processes  used  to 
determine  outcomes  axe  based  first  on  attrition  and  then  on 
covesent.  The  point  is  that  small-arms  affect  movement  more 
so  than  attrition.  Since  small-arms  do  not  play  a  large  roll 
in  attrition,  they  are  not  represented  in  the  movement 
phase.  Examination  of  chapter  II  and  appendix  A  reveals 
that  small-arms  play  a  vital  role  in  movement  directly 
though.  An  attacking  force  can  move  through  a  defended  posi¬ 
tion  much  faster  if  a  successful  reconaissance  was  conducted 
and  if  the  AT  weapons  are  suppressed.  Small-arms  are  the 
key  here. 

B.  AGGREGATED  MODELS 

The  detailed  Lanchester-type  equations  discussed  earlier 
aodel  combat  in  a  microscopic  manner.  The  attrition 
reflects  the  internal  dynamics  of  combat  on  a  weapon  to 
weapon  basis.  Another  approach  for  modelling  attrition  , 
commonly  called  the  Firepower  Score,  is  to  represent  it  in  a 
macroscopic  fashion.  Bather  than  model  attrition  in  a 
weapon  by  weapon  basis,  the  value  of  the  weapons  systems  of 
a  force  arc  added  up  to  give  an  overall  "combat  capability" 


index  of  a  force.  This  coafcat  capability  is  compared  to  the 
capability  cf  an  opposing  force  and  the  act  of  combat  causes 
attrition  to  the  capability  index  rather  than  th6  individual 
weapons  directly.  losses  to  individual  weapons  are  deter* 
mined  through  soae  aeans  of  disaggregation  based  on  the 
cverall  loss  to  the  capability  index. 

Hhetber  the  combat  model  is  a  detailed  Lanchester-t ype 
aodel  cr  of  the  Firepower  Score  approach,  "a  key  observation 
is  that  at  soae  point  in  modelling,  detailed  description  of 
the  interactions  between  physical  things  ceases  and  estima¬ 
tion  of  relationships  based  on  derived  capability  measures 
begins."  [Be£.  15:  p.ii] 


TABLE  VII 

D1TEBHIHATIOB  OF  A  FIBBPOIBH  INDEX  FOB  A  COMBAT  OUT 


BIFLE 

M- 16,  5.56mm 


MG, 

H-60,  .30  cal 


MG, 

M-2,  .50  cal 


MOBTAB, 
M-125,  8 1mm 


HOHITZEB. 

M- 109  <SP)  ,  1 55aa 


HONITZEB, 
M-110,  8" 


uih 


FIBEPOBEB 

SCOBE 

TOTAL 

CONTBIBOTION 
TO  FIBEFONEB 
INDEX 

1 

6,000 

6 

900 

10 

2,500 

20 

1,000 

40 

2,000 

30 

240 

100 

20,000 

TOTAL  FIBEPOBEB  INDEX 


32,640 


table  VII  is  an  example  of  the  Firepower  Score  approach. 
Firepower  scores  are  used  to  denote  the  relative  value  of  a 
specific  weapon  while  a  firepower  index  is  the  summation  of 
all  firepower  scores  of  all  weapons  or  the  overall  strength 
cf  the  total  force.  The  firepower  score  starts  out  as  some 
statistical  capability  of  single-round  lethality  times  the 
ammunition  expenditure  rate.  Eut  varying  degrees  of  subjec¬ 
tivity  are  involved  in  the  final  score  given.  [Bef.  2: 
P-87] 

The  numbers  and  scores  for  the  weapons  in  Table  VII  are 
definitely  epen  for  discussion.  This  is  one  of  the  under¬ 
lying  arguments  to  this  approach.  The  main  point  here  is 
the  concepts  not  the  particular  numbers  and  score. 

Rhether  known  as  weapons  effectiveness  index  <REI) , 
weapons  unit  value  <S0?) ,  firepower  potential  (FPP) ,  or  any 
ether  of  a  number  of  names,  firepower  indices  have  been  used 
for  at  least  thirty  years  by  military  planners.  In 
division-level  combat  and  above,  firepower  indices  are  used 
as  a  representation  of  unit  strength  to  compare  against  an 
epposing  force *s  index  to  determine  outcomes  of  ccmtat 
processes  as  shown  in  table  VIII.  [Bef.  2] 

T1BLE  fill 

US  IS  OF  FXEEBOBEB  SCOBES 

(1)  determine  engagement  outcomes 

(2)  assess  casualties 

(3)  determine  FEEA  movement 

and (4)  determine  tactical  decisions. 

Once  the  firepower  index  of  a  unit  is  determined,  as  in 
table  VII,  it  is  compared  to  the  firepower  index  of  the 
opposing  force  to  get  an  attacker-defender  force  ratio.  The 
force  in  Table  VII  has  a  firepower  index  of  32,640.  If  an 


attacking  enemy  were  to  have  a  firepower  index  of  146  ,830, 
then  the  attacker-defender  force  ratio  (A/D)  is  4.5.  An 
example  of  the  casualty-rate  curves  used  in  the  Atlas  Model 
is  shewn  in  figure  4.4.  Notice  the  different  attrition 
rates  depending  on  force  ratio,  type  of  engagement,  and  bow 
fortified  the  position.  [Bef.  2:  p.97J 

The  firepower  score  approach  to  combat  attrition 
modelling  has  received  a  fair  amount  of  criticism.  It  is 
not  as  intuitively  appealing  as  a  detailed  Lanchester-t ype 
model,  but  it  is  much  easier  to  use  in  large  level  combat. 
This  easier  use  is  dc  to  less  parameters  to  input  making  it 
easier  tc;  build,  get  data,  make  computations,  and  to 
analyze  results.  Chapter  V  explores  the  concepts  of  another 
aggregation  approach.  While  eventually  this  other  approach 
is  a  type  of  firepower  score,  the  methodology  used  to  arrive 
at  the  score  is  uniquely  known  as  the  antipotential 
potential  method. 
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Discussion  of  an  operational  nodal  will  highlight  the 
points  of  the  previous  chapters.  Snail-arms  have  not  lost 
any  of  their  value  tc  the  saneuver  commander  in  the  combat 
situation.  They  are  just  appearing  to  lose  it  to  a  modelling 
technique  that  is  forced  to  evaluate  combat  in  an  aggregated 
fashicn. 

The  Institute  for  Defense  Analysis  Ground-Air  Model 
(IDAGAM)  is  a  deterministic  computer  model  of  theater  level 
conventional  combat  representing  two  opposing  ground  and  air 
forces.  IDAGAM  was  initially  producad  for  use  by  the 
Studies,  Analysis  and  Gaming  Agency,  Organization  of  the 
Joint  Chiefs  of  Staff  (SAGA,OJCS).  The  model  was  the  prin¬ 
ciple  model  used  by  SAGA  in  analyzing  war  plans  for  conven¬ 
tional  land  combat. 

The  model  used  new  by  SAGA  is  the  Integrated  Battlefield 
Iterative  Model  (INBATIM).  INBATIM  is  the  model  used  in  the 
Tactical  Fcrce  Capability  Analysis  (TFCA)  ,  the  major  (J.S. 
joint  analysis  of  conventional  combat  capability.  INBATIM 
evolved  from  IDAGAM  and  the  antipotential  potential  approach 
described  here  for  IDAGAM  is  essentially  the  same  as  that 
used  in  INEATIM.  INBATIM  has  dropped  the  computation  of 
close  air  support  frem  the  ground  model  and  encorporates  it 
in  the  air  portion.  INBATIM  aggregates  weapons  according  to 
classes.  There  are  twelve  classes  starting  with  small  arms 
as  class  I.  * 

The  emphasis  of  this  chapter  is  on  the  attrition  calcu¬ 
lations  most  often  used  in  IDAGAM  for  ground  combat.  Since 
IDAGAM  is  a  theater  level  model,  there  are  many  submodels  of 


,  9lrfcrmation  on  INBATIM  is  taken  from  a  conversation 
with  LTC.  J.M.  Cunnings  of  SAGA,OJCS. 


importance  to  the  overall  aodel.  Air  combat,  logistics,  and 
theater  control  are  very  critical  to  the  running  of  the 
aodel  but  there  is  nc  need  to  discuss  thea  in  detail  here  as 
the  effects  of  saall-arms  are  not  directly  related  to  thea. 

figure  5.1  shows  the  organization  of  the  ground  ccnbat 
aodel  used  in  IDAGAH.  The  discussion  of  the  aodel  will 
concentrate  on  ccaputing  losses  of  weapons  and  personnel  as 
these  are  the  attrition  processes  where  the  effects  of 
saall-aras  are  iabedded.  The  scheae  for  coaputing  attrition 
is  dependent  on  the  "Method  for  Coaputing  Force  Batio" 
(MCPB) .  Although  there  are  13  choices  for  setting  NCFB  in 
IDAGAH,  the  aain  use  of  the  aodel  by  SAGA  used  HCFB  9  and 
will  be  the  one  discussed  here.  6  The  method  (mcfb=9) 
involves  the  use  of  antipotential  potential  with  value  base 
scaling.  (Bef.  16:  p.30] 

The  antipotential  potential  value  of  a  ground  weapon  is 
the  capability  of  that  weapon  to  destroy  the  value  (poten¬ 
tial)  or  hilling  capability  of  another  ground  weapon.  The 
attritioc  calculations  involve  determining  both  losses  of 
personnel  and  weapons.  Both  "potential"  and  "actual"  losses 
are  considered.  The  actual  nuaber  of  weapons  lost  is 
propcrticnal  to  the  potential  number  of  weapons  lost.  The 
proportionality  constant  is  based  on  casualties  suffered  by 
the  fcrce  or  upon  value  lost  by  the  force. 

The  scheae  for  coaputing  attrition  is  carried  out  as 
indicated  in  Table  II.  7  The  potential  nuaber  of  weapons 
lost  by  type  is  a  function  of:  total  nuaber  of  weapons  of 
that  type,  allocation  of  fire  of  all  eneay  weapons  at  the 
weapon  type,  and  the  rate  at  which  each  of  the  eneay  weapons 


•I or  a  complete  coverage  of  the  13  aethods,  see  refer¬ 
ence  16 . 

,  7Ihe  scheae  shown  is  for  value  based  scaling,  that  of 
using  a  relative  'value*  of  one  weapon  versus  another. 
Other  aethcds  are  available,  but  value  based  is  the  one  most 
often  used. 
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THE  GROUND  COBAT  MODEL 


*By  Cocoa  balance,  the  model  is  determining  whether  .a  proper  nix  oC 
weapons  exists,  i.e. ,  is  it  a  balanced  combined  asns  organization? 

^Sector  attacker  is  determined  by  carparing  the  fores  ratio  in  the  sector 
to  input  values  Cor  determining  attacker/defender .  If  no  one  can  attack, 
a  holding  posture  exists  and  attrition  calculations  are  then  oarputad 
based  on  neither  side  attacking. 

Veba  smoothing  here  means  that  both  attacker  and  deCander  mist  withdraw 
i£  their  flanks  are  excessive  with  respect  to  sector  frontage. 


kills  a  weapon  of  that  type  in  a  day.  Also  included  are 
aircraft  and  air  eusition  loads  and  their  respective  rates 
cf  kill.  This  is  basically  a  aodified  Lanchester-t ype 
Square  Lav  equation.  [Ref.  16:  p.32] 

TABLE  II 

1TTRIT0I  SCH2B2  FOR  VALUE  BASSO  SCALING  METHOD 

1)  Ccapute  Potential  Nusber  of 
Weapons  Lost  by  Type 

2)  Ccapute  Casualties  Per  weapon 
Lest  By  Type  weapon 

3)  Coapute  Value  Lost  By  the  Force 

4)  Coapute  Actual  Weapons  Lost  By  Type 

5)  Ccapute  Total  Casualties  Which  Will 
Be  Equal  to  the  Sub  Over  All  Weapon 
Types  cf  the  Product  cf  Nuaber  of 
Weapons  Lost  and  the  Nuaber  of 
Casualties  Associated  With  the 
Less  of  That  Weapon  Type 

The  fractional  allocation  of  fire  is  a  sensitive  input 
to  ICAGAM.  Given  a  "standard"  force  coaposed  of  various 
veapen  types,  the  allocation  of  fire  is  the  percentage  of 
tine  a  particular  weapon  type  will  engage  each  of  the 
varicus  weapon  types  of  the  opposing  force.  The  allocation 
nay  be  fron  a  judgaental  Delphi  technique  or  it  could  be  the 
result  of  exaaining  the  outputs  fron  high  resolution  aodels 
to  see  how  fires  were  allocated.  Unfortunately,  current 
aodels  for  this  purpose  are  of  liaited  use  because  the 
coaaand  and  control  functions  and  aoveaent  and  firing  are 
not  acdelled.  [Ref.  163  A  rigorous  natheaatical  treataent 
cf  the  fire  allocation  schene  used  in  IDAGAH  can  be  found  in 
reference  17. 

The  aatheaatics  for  this  schene  is  well  docunented,  but 
one  is  still  faced  with  the  controversial  problea  of  a 
historical  database  with  questionable  alterations  froa 


judgmental  sources.  Regardless  of  the  sources,  one  can  be 
sure  that  saall-aras  again  play  the  "hidden"  role  of 
controlling  movement. 

Figure  5.2  depicts  the  attrition  coaputation  scheme  for 
IDAGAH  when  the  MCFR*9,  the  lost  widely  used  antipetential 
potential  aethod.  [  Bef .  16:  p.53] 
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The  %  following  sections  elaborate  on  the  steps  found  in 
figure  5.2. 


1.  DZGB1DATIOI  FACTOR  DUE  TO  SB 0 STAGE  OF  SUPPLIES 

The  number  of  days  of  supply  on  hand  is  equal  tc  the 
nuabes  of  tons  of  supplies  in  tha  sector,  divided  by  the 
number  cf  people  in  the  sector  tines  the  planned  daily 
consuaption  rate  for  the  force  plus  a  summation  over  all 
weapon  types  of  the  number  cf  weapons  times  the  planned 
daily  supply  consuaption  rate  for  the  weapon.  The  supply 
effectiveness  function  is  basically  a  linear  function 
ranging  froa  0  effectivenss  for  no  supplies  on  hand  ,  to  an 
effectiveness  of  1.0  for  3  or  more  days  of  supplies  on  hand. 
[Ref.  16:  p.61 ] 

B.  GROUND  VALUE  COBPUTATIOB  II  VALUE  BASBD  SCALING 

The  derived  value  of  a  weapon  is  proportional  tc  the 
total  rate  at  which  the  weapon  is  destroying  the  value  of 


eneay  weapons.  (see  figure  5.3).  The  kill  rate  of  an  i 
shooter  firing  at  a  j  target  is  proportional  to  the  fire 
allocation  of  that  firer  at  that  target  times  the  input 
value  of  the  i  shooter  firing  at  the  j  target  in  a  partic¬ 
ular  posture.  These  rates  are  derived  froa  historical 


investigations  of  past  battles,  based  on  ammo  expenditure 
and  number  of  kills  with  judgmental  factors  fcr  ho v  one 
percieves  future  combat  to  be  different  from  the  past.  The 
proportionality  is  1/^  where/  is  the  eigenvalue  of  the 
aatrix  of  kill  rates  for  each  side  summed  over  all  weapon 
types*  The  total  value  of  the  force  is  the  summation  of  all 
the  weapons  in  the  force  of  each  of  the  weapon  type's  value 
times  the  ccresponding  number  of  weapons  of  that  type  in  the 
force.  (Bef.  16  ]  • 

C.  G BO DUD  VALUE  BASES  01  PEBSOIHBL  STBBHGTH 


The  effectiveness  of  a  force  due  to  personnel  strength 
is  a  function  of  the  fraction  of  authorized  strength  present 
in  the  force.  (  FIG  5.4) 
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figure  5.4  EFFECTIVENESS  DOB  TO  PERSON! EL. 

If  E*  is  the  effectiveness  described  above  and  V*  is  the 
total  value  of  the  force,  computed  as  in  section  B  above, 
then  the  value  based  on  personnel  strength  of  a  type-d  divi¬ 
sion  on  defense  (attack)  in  a  particular  posture  is  defined 
as  their  product.  [ Bef.  16 ] 

(Value  Based  On  Personnel  strength)  s  E*v*. 


^  •See. reference  16:  p.67  for  a  more  complete  look  at  the 

mathematics  of  the  eigenvalue  problem. 


0.  DETEBHI NATION  OF  TOTAL  GBOOID  TIL  OB 

The  ground  value  cf  a  division  is  defined  as  the  minimum 
cf  the  total  value  cf  the  force  or  of  the  value  based  on 
personnel  strength*  (see  figure  5.5). 


min  <  V** 


value  based  l 
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Figure  5.5  ground  value. 

The  rationale  used  here  is  to  insure  that  there  is  a 
balance  between  personnel  and  weapons*  i.e.*  that  the  avail* 
able  weapons  are  manned  by  the  available  personnel.  A  man 
must  have  a  weapon  to  fight  with  as  a  weapon  must  have  a  man 
or  men  tc  fire  it. 

The  total  ground  value  is  then  computed  as  in  figure 
5.6.  The  total  ground  value  is  a  sumation  over  all  divi¬ 
sions  of  the  value  of  the  division  times  the  number  of  that 
type  of  division  and  an  appropriate  supply  shortage  factor. 
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Figure  5.6  TOTAL  GROUND  VALUE. 


The  interpretation  of  the  total  ground  value  in  the  sector 
is  the  potential  value  that  it  can  destroy  (HCFR«9)  .  It  is 


a  function  of  number  of  weapons,  number  of  personnel  and 
supplies  on  band  as  well  as  red  side  parameters.  [Bef.  16: 
p.71] 


1.  COMPUTATIONS  OF  1CIAL  AIR  TALOB  (CAS)  IN  SECIOB 

The  computations  fcr  total  air  value  parallel  those  for 
total  grcund  value.  Air  munition  types  are  used  in  place  of 
ground  weapon  types,  fractional  allocation  of  munitions  at  a 
specific  target  type,  and  the  input  value  of  an  air  munition 
against  a  specific  target  typ6  are  similar  to  the  ground 
value  use.  9 

F.  COMPUTATION  OF  FOBCE  BATIO  A HD  FH ACTIONAL  VALUE  LOST 

The  force  ratio  if  ho  CAS  sorties  are  flown  is  computed 
as  in  figure  5.7  (MCFR*0). 


IOBCE  BATIO  * 


TCTAI  BED  G BOUND  VALUE  IH  SECTOR 
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Figure  5.7  FOBCE  BATIO. 

The  fractional  value  lost  daily  is  a  function  of  force 
ratio  and  engagement  posture.  Figures  5.8  and  5.9  illus¬ 
trate  examples  for  lcsses  to  the  attacker  and  defender. 

These  casualty  rate  curves  are  derived  from  those  used  in 
the  ATLAS  model  (see  FIS  3.4).  These  functions  have  been 
refined,  over  time,  based  on  judgement,  to  reflect  a  higher 
intensity  of  combat  with  modern  weapons  systems.  There  is 


.  9 See  ref  16 
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Figure  5.8  C1S01LTI  F0ICTIOH  BSD  OH  1TTICK. 

still  considerable  controversy  regarding  the  historical  base 
of  (Mill,  with  changes  froa  the  Biddle  East  Bar#  representing 
future  ccnflicts.  The  question  of  hov  to  change  the  casu¬ 
alty  rate  curves  to  represent  a  sore  intense  conbat  environ¬ 
ment  etill  appears  to  warrant  attention.  [Bef.  16: 
pp. 73-78  ] 


Vigor*  5.9  CAS0A1TI  FOICTIOH  BLOB  OB  OBFBISE. 


Gm  SCA1IH6,  COHPOT1TIOI  OF  CASOALTIZS  ABO  BBAPOB  LOSSES 

Bhen  UCFH«9 ,  the  fractional  value  lost  is  multiplied  by 
the  total  ground  value  and  divided  by  the  the  potential 
value  lost  to  fora  the  scaling  ratio.  The  scaling  ratio  is 
then  eultiplied  by  the  potential  nuabar  of  weapons  lost  of 
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each  type  to  the  actual  dub hex  of  weapons  lost  of  each  type 
in  a  sector: 
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In  the  value  based  scaling  method,  the  total  nanber  of 
casualties  is  computed  after  the  actual  number  of  weapons 
lost  is  computed.  The  total  number  of  casualties  in  a 


sector  is  taken  to  be  the  product  of  the  actual  number  of 
weapons  lost  of  each  type  and  the  corresponding  number  of 
casualties  associated  with  the  loss  of  each  weapon  type, 
(see  FIG  5.10)  [Ref.  16:  p.82] 
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Figure  5.10  ACTUAL  RUBBER  OF  CASUALTIES. 
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The  input  for  the  nuaber  of  casualties  associated  with 
each  weapen  loss  is  a  critical  value  and  again  controversial 
with  historical  data  and  judgesent  on  increased  intensity  of 
aodern  ccsbat. 

lEAGAH  has  probless  sisilar  to  those  of  the  detailed 
sodels  cf  the  earlier  chapters  in  the  representaten  of 
snall-aras  effects.  IDAGAH  has  nice  aatheaatical  relations 
set  up  to  handle  the  aodelling  of  coabat  with  all  sorts  of 
subaodels,  but  it  still  relies  on  a  casualty  function  that 
is  historical  in  nature  with  changes  as  perceived  by  the 
sodel  builder.  It  is  not  the  intention  of  this  thesis  to 
degrade  a  historical  base  of  these  nodels.  It  is  ioportant 
that  sodels  be  validated  and  history  is  the  best  way  of 
doing  that  right  now.  It  oust  be  reaesbered,  however,  that 
saall-arss  played  a  big  role  in  the  past  historical  battle 
and  will  play  a  large  role  in  the  next  actual  battle.  One 
must  be  careful  not  tc  forget  then  in  our  models  or  "educa- 
tional  battles." 


\ 


Chapter  II  and  appendix  A  point  out  that  small-arms  have 
certain  well  defined  oissions  and  perform  certain  functions 
vital  to  successful  ccabined  arms  combat.  An  examination  of 
chapters  IT  and  V  reveals  that  the  important  functions  for 
small-arms  of  security,  personnel  safety,  terrain  denial, 
breaking  up  opposing  forces,  and  preventing  dismounted 
infantry  from  clearing  obstacles  are  not  explicitly  repre¬ 
sented  in  IDAGAM  or  ether  current  models.  The  complexities 
of  low-level  combat  are  so  great  that  current  models 
designed  for  theater-level  combat  must  aggregate  forces  so  a 
more  manageable  level  of  combat  is  achieved.  The  assump¬ 
tions  used  to  aggregate  the  individual  weapons  are  the  very 
ones  that  contain  the  value  of  small-arms. 

The  quantized  values  given  to  tanks  or  artillery  in  an 
aggregated  model  are  all  based  on  assumptions  that  adeguate 
security  is  provided  by  small  arms.  Movement  rates  given 
for  attacker/defender  postures  in  different  terrain  all 
assume  saall-arms  helping  or  hindering  the  movement.  The 
probabilities  of  kill  for  tank  and  antitank  systems  all  are 
based  on  experience  in  which  small- arms  play  a  vital  role  in 
preventing  access  to  terrain  and  channelizing  the  opposing 
force.  The  values  given  to  larger  weapons, systems  are  not 
totally  a  representation  of  a  single  large  weapon,  but  are  a 
representation  of  that  single  large  weapon  supported  by  a 
complement  of  small-arms. 

All  models  need  to  be  validated  by  some  means.  There 
has  to  be  some  standard  against  which  to  check  a  model  to 
insure  that  it  generates  results  that  are  reasonable  and  as 
real  to  life  as  possible.  In  the  case  of  combat  models,  the 
validation  takes  place  through  historical  analysis  of  past 
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battles,  with  judgemental  factors  for  how  one  perceives  past 
warfare  to  be  different  froe  the  present  or  future. 

The  basis  for  determining  such  things  in  the  models  as 
zelative  values  of  weapons  systems,  movement  rates  and 
cverall  attrition  factors,  is  based  on  historical  interpret 
tat ions.  Ill  of  these  historical  and  judgmental  interprets* 
tions  have  and  had  small  arms  present.  There  is  no  data 
base,  historical  or  otherwise,  on  which  to  base  a  'battle' 
with  no  small  arms.  This  of  course  would  be  ludicrous  but 
is  essentially  the  guestion  one  is  ashing  when  trying  to 
define  the  value  of  small-arms  in  a  combined-arms  scenario. 

CCL.  Tevor  IT.  Oupuy  is  known  for  his  historical  studies 
that  define  attrition  rates  such  as  those  used  in  the  ATLAS 
model  and  further  refined  for  IDAGAfi.  COL.  Oupuy  has  devel¬ 
oped  tables  of  Combat  Multipliers  for  various  parameters  of 
battle  such  as  weather,  terrain,  surprise,  and  others  for 
use  in  his  Quantified  Judgement  Hodel.  A  table  on  defense 
terrain  multipliers  defines  values  ranging  from  1.05  for 
flat-bare,  hard  ground  to  1.55  for  rugged-semiwooded  ground. 
[Ref.  18] 

A  logical  extension  to  COL.  Oupuy' s  work,  tying  in  with 
observations  from  the  Rational  Training  Center,  would  be  to 
define  the  value  of  small  arms  as  multipliers  from  the 
standpoint  of  making  terrain  more  impassible  through  the 
protection  of  obstacles  and  channelizing  of  infantry.  For 
example,  if  a  piece  of  terrain  had  a  value  of  1.3  for  a 
hasty  defense,  it  might  be  1.4  for  a  defense  that  placed  out 
good  obsacles  and  possibly  1.5  or  1.6  if  those  obstacles 
were  protected  from  both  reconnaisance  and  clearing  by 
small-arms  fire.  This  concept  appears  to  warrant  future 
attention. 


VII.  FIBil  BBB1BKS 


The  total  contrihution  cf  small-arms  to  aod9rn  coabat  is 
not  currently  repzesented  explicitly  in  existing 
aggregate deforce  aodels.  The  various  effects  of  small-arms 
discussed  in  this  thesis  sinply  are  not  considered,  it  best, 
they  are  implicit  in  the  casualty-assesment  routines  of 
aggregated  force  aodels.  In  other  words  the  historical 
developnent  of  attrition  rates  and  novenent  rates  of  current 
aodels  all  have  unstated  but  assuaed  small-arms  support. 

Synergism,  the  actions  or  threat  of  one  weapons  system 
cr  systeas  causing  another  weapons  system  to  achieve  a  kill, 
is  what  makes  the  ccabined  aras  team  a  force  with  a  value 
greater  than  the  sun  cf  its  parts.  Unfortunately,  empiracal 
data  to  give  definition  to  synergism  at  the  heart  of  the 
battle  is  difficult  tc  obtain. 

Saall-arms  are  every  bit  as  vital  to  a  successful  battle 
today  as  they  were  in  the  Civil  Mar.  Mew  weapons  syteas  and 
tactics  have  forced  sene  evolution  on  the  use  of  snall-aras 
and  the  saall-arms  theaselves  are  evolving  to  aeet  the  chal¬ 
lenge  of  a  technically  advanced  adversary.  With  the  threat 
and  friendly  weapons  systeas  advancing  at  a  rapid  rate,  it 
would  be  a  disastrously  easy  aistake  to  let  small-aras 
advanceaent  and  eaplcyaent  fall  behind. 
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SUBJECT:  Use  of  Infantry  at  NTC 


Commandant 

Naval  Post  Graduate  School 
ATTN:  CPT  Larry  Lane 
Presidio  of  Monterey,  CA  93940 


1.  Reference  FONECON  between  you  and  LTC  Crowley  about  MG/rlfle  data  from 
National  Training  Center  (NTC).  We  do  not  have  analytic  data  on  use  of  these 
weapons  systems  suitable  to  support  your  project. 

2.  Problems  with  collecting  such  MG/rlfle  data  are: 

a.  Lack  of  links  between  all  dismounted  soldiers  and  the  computer. 

b.  Smaller  numbers  of  OPFOR  Infantry  than  would  be  available  In  a  Soviet 
formation. 

3.  In  spite  of  these  limitations.  Infantry  Is  critical  to  the  conduct  of 
mobile  operations  In  the  desert.  An  enclosed  staffed  article  points  out 
roles  of  Infantry  In  the  defense.  In  the  offense,  a  dismounted  Infantry 
capability  is  required  to: 

a.  Clear  danger  areas  and  obstacles. 

b.  Attack  OPFOR  positions  too  well  defended  to  be  assaulted  by  mounted 
forces. 


.  c.  Conduct  dismounted  operations  under  limited  visibility  condition.  ~ 


4.  Operations  at  the  NTC  continue  to  prove  the  absolute  requirement  to-have 
well-trained  dismounted  soldiers  available  to  work  as  members  of  the  combined 
arms  team  In  any  normal  tactical  mission.  ™ 


Director,  UTSD 


E NCLOSUEE  FROM  ABOVE  LETTER 


This  issue  of  Training  Motes  will  present  tactics  and 
techniques  that  have  proven  to  be  effective  for  defending  a 
single  company  battle  position.  fife  will  highlight  and 
expand  on  what  worked  at  the  MTC. 

MAJOR  LESSONS 

Units  training  at  the  NIC  quickly  learn  four  major 
lessens  about  conducting  defensive  operations.  Sneed  of 
CPFpB  advance:  OPFOB  technique,  like  those  of  the  Soviets, 

do  not  eephasize  terrain  driving  or  bounding  overwatch. 
Instead,  techniques  consistently  used  are  rapid  movement  to 
an  assault  line,  deployment,  and  then  assault.  This  means 
the  OPFOB  moves  considerably  faster  than  units  using 
American  tactics.  Therefore,  defending  units  must  act,  mass 
fires  and  shoot  quickly.  There  isn't  a  lot  of  time  for 
decisionmaking  or  maneuver;  the  battle  can  be  won  or  lost  in 
the  first  30  minutes  from  the  time  the  opfor  main  attack 
begins.  Effective  use  of  obstacles  is  critical  and  can 
allow  the  commander  time  to  reposition  forces  so  that  the 
OPFOB  is  defeated. 

Ojfrscuratioft  $£  l?a^ jpf ield  Obscuration  is  the  normal 

condition  for  an  attack.  The  OPFOB  normally  tries  to  place 
smoke  on  or  near  the  Blue  positions  and  units  to  hide  his 
movements.  Additionally,  desert  dust  conditions,  obscura¬ 
tion  caused  by  impacting  Indirect  fires,  and  use  of  on  board 
smoke  generators  cause  OPFOB  trailing  vehicles  within  forma¬ 
tions  to  be  hidden  from  view. 

Initially,  units  select  weapon  positions,  sectors  of 
fire  and  obstacle  locations  for  full  visibility  conditions. 
Successful  units  realize  that  defensive  positions  must  be 


set  up  to  work  both  in  fall  and  United  visibility  with 
sininal  adjustments.  They  start  to  position  weapons  and 
obstacles  to  aeet  both  conditions.  This  neans  weapons  are 
placed  closer  to  eneay  avenues  of  approach,  or  where  they 
can  quickly  nove  to  United  visibity  positions;  obstacles 
are  sited  closer  to  weapons,  flanking  fires  are  emphasized, 
and  nore  weapons  are  initially  allocated  to  cover  approaches 
the  CFFOB  nay  use  under  United  visibility  conditions.  The 
key  point  on  identifying  United  visibility  approaches  is 
that  wheE  an  eneay  attacks  during  limited  visibility,  he 
aust  attack  along  an  axis  which  sinplifies  navigation, 
conaand,  and  control. 

United  visibility  as  a  nornal  condition  probably 
applies  to  any  future  battlefield. 

positioning  o£  weapons:  &T  weapons  nust  be 
carefully  sited  to  provide  cover,  autual  support,  disper¬ 
sion,  flanking  f^res,  and  to  allow  novenent.  Obvious 
terrain  pggi;  be  avoided.  Every  favorable  fold  of  all  other 
ground  ias£  &£  used.  Use  of  dug-in  or  hide  positions  nay  be 
required.  Units  toe  often  tend  to  go  to  high  ground  even 
when  it  does  not  provide  good  weapons  positions,  or  covered 
novenent  routes. 

Weapon  positions  should  always  be  checked  fron  the 
eneay *s  side  prior  to  the  battle  to  ensure  proper  cover, 
concealaent  and  siting.  If  the  situation  pernits,  a  vehicle 
traversing  likely  eneay  avenues  of  approach  can  assist  in 
deteraining  exposure.  This  is  especially  iaportant  for  TOI s 
and  Ozagcns.  Fron  this  check,  weapons  are  repositioned  as 
necessary. 

asg  reqep:  OFFOB  attacks  typically  begin  with 
a  nighttiae  reconnaissance  effort  to  find  obstacles  and 
battle  positions,  and  to  gather  information  on  the  Blue 
forces.  During  this  phase,  obstacles  are  either  breached  or 


bypass  routes  found  and  aarked.  units  quickly  learn  that 
this  reconnaissance  effort  aust  he  stopped  and  that  obsta¬ 
cles  aust  be  guarded  to  prevent  neutralization.  They  should 
be  checked  at  first  light  to  ensure  breaches  haven't  been 
aade.  local  security,  aoveaent  of  direct  fire  weapons  to 
cover  obstacles  at  night,  and  readiness  of  a  reaction  force 
to  destroy  eneay  recon  eleants  that  penetrate  the  scout 
screen  are  key  to  defeating  an  aneay  attack.  Be  ready. 

USE  OF  MECHANIZED  INFANTS! 

Scae  of  the  aost  iaportant  lessons  that  cone  cut  of  NTC 
operations  are  on  the  effective  use  of  infantry.  Here  are 
soae : 

Infantry  battle  positions:  Hech  platoons  do  not  defend 
battle  positions  using  the  aountad  technique  nor  do  they 
fire  the  Dragon  free  the  APC.  Units  have  found  that  both  of 
these  tactics  found  in  Ffls  7-7,  71-1  and  71-2  are  ineffec¬ 
tive;  they  cause  APCs  to  be  destroyed.  Hhen  firing  the 
Dragon  or  perforaing  soae  other  task  that  requires  quick 
aoveaent,  infantry  leaders  stop  the  APC  in  full  defilade, 
disaount  the  part  of  the  squad  needed  and  turn  the  APC 
around  for  quick  exit.  This  technique  allows  quicker  aove- 
aent,  is  harder  for  the  OPFOB  to  detect,  and  results  in  less 
exposure  of  the  APC. 

Hhen  defending  a  battle  position,  experience  has 
confizaed  the  need  to  quickly  and  coapletely  dig  in. 
fighting  positions  aust  have  overhead  cover.  Placing 
disaoonted  infantry  in  naturally  restrictive  terrain  such  as 
wadis  or  steep  hills  aakes  this  process  quicker  and  easier. 

Use  of  carriers:  Bradleys  haven't  been  used  at  the  NTC 
yet.  Hitb  the  11113,  units  seldoa  position  carrier  teans 
with  the  disaounted  cleaents  as  they  found  that  the  APCs  are 
difficult  to  hide  and  give  away  the  disaounted  platoon  posi¬ 
tions.  Bather,  APCs  are  noraally  kept  in  hid9  positions  and 


Iragons  are  placed  with  tha  disaounted  elements. 
Unfortunately#  carrier  teams  are  not  used  in  a  support  by 
fire  role.  However  this  aust  be  considered  a  MILES  training 
problem.  The  M-2,  50  caliber  aachinegun  can  penetrate  BMPs 
at  close  range  and  provide  excellent  suppressive  effects 
against  light  skinned  vehicles  and  personnel.  The  full  use 
of  carriers  is  not  only  valid  but  vital  to  get  maximum  fires 
cn  the  enemy. 

Mechanized  Infantry  platoon  Missions:  Even  in  the  rela¬ 
tively  open  Araor  type  desert  terrain#  infantry  has  proven 
to  be  a  full  fledged  partner  in  the  combined  arms  team. 
Good  uses  of  infantry  include: 

-Providing  security.  OPs#  ambushes#  and  patrols  are 
positioned  to  detect  and  defeat  OPFOB  recon  elements  and  to 
give  early  warning  of  OPFOB  mounted  or  dismounted  attacks. 

-Euildicg  and  protecting  obstacles.  Contraction  of 
obstacles  tc  slow  down  the  OPFOB  has  proven  to  be  a  critical 
function.  One  engineer  platoon  per  battalion  is  not  enough 
in  the  normal  time  available.  Infantry  can  and  aust  help. 
Infantry  must  also  be  used  to  guard  obstacles  and  is 
normally  used  to  clcse  lanes  or  gaps  in  obstacles.  They 
aust  be  fully  prepared.  Hhen  gaps /lanes  must  be  closed# 
there  isn*t  much  time.  The  infantry  element  given  this 
mission  aust  be  provided  with  demolitions  (such  as  shape 
charges)  or  mines  to  close  the  gap  or  lane#  unless  the 
company  or  battalion  plans  to  use  FA-delivered  scatterable 
mines.  They  aust  have  a  primary  and  at  least  one  alternate 
means  cf  communications  with  the  company  team  to  make  sure 
the  obstacle  is  clcsed  quickly  once  the  order  is  given. 
This  element  may  stay  behind  to  protect  the  obstacle  froa 
enemy  recon/breaching  efforts  after  the  lane/gap  is  closed. 

-Blocking  enemy  dismounted  and  mounted  approaches.  If 
AT  fires  can  stop  the  CPFOB  advance#  the  OPFOB  will  conduct 
a  disaounted  attack  to  destroy  these  weapons — normally 
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aoving  through  wadis  or  other  rugged  terrain.  when 
availble,  artillery  or  aortar  FPFs  should  be  planned  on 
disaounted  approaches  and  infantry  positioned  to  block  them. 
Disac unted  infantry  can  also  block  aounted  attacks.  They 
can  do  this  by  being  positioned  in  tank  restricted  terrain 
and  placing  Dragon  and  LAW  fire  on  a  high  speed  approach 
froa  the  flank,  or  by  blocking  an  enemy  movement  across 
trafficatle  terrain  froa  well  dug  in  positions  protected  by 
obstacles. 

CTBEB  LESSONS  LE1ENED  BY  USING  INFANTRY. 

EiaSS  is  restricted  terrain  Dismounted  infantry  must  be 
placed  in  favorable  positions.  They  should  be  on  ground 
where  they  cannot  be  cverrun  by  a  aounted  assault*  Wadis, 
steep  hills,  protective  ainefields,  or  antitank  ditches 
provide  good  protection. 

£on*t  expose  £2  long  range  fires  and  observations:  As  a 
general  rule,  a  disaounted  positon  should  not  expose  the 
infartryaan  at  a  range  where  he  cannot  effectively  engage 
the  eneay.  While  aaxiaua  range  of  the  Dragon  is  1000 
aetezs,  it  should  be  positioned  to  fire  at  the  flanks  of 
araored  vehicles,  and  so  actual  engagement  ranges  are  less. 
The  platoon  should  net  be  able  to  shoot  (or  be  shot  at)  from 
aore  than  this  expected  engageaent  range.  Observation  of 
greater  ranges  should  be  made  by  OPs  located  away  from  the 
battle  position.  Reverse  slope  positioning  is  often  used, 
unless  well  covered  positions,  such  as  wadis,  are  available 
on  the  feward  slopes. 

Prepare  for  disengagement:  when  dismounted  infantry  is 
engaged,  it  is  decisively  engaged.  The  short  range  of 
infantry  weapons  aeans  that  when  they  shoot  at  any  major 
OPFOB  aounted  attack,  they  cannot  disengage  unless  the  OPFOR 
has  been  stopped  by  aassed  fires  and/or  obstacles  and 
covered  routes  of  withdrawal  are  available:  or  unless  the 


attacking  OPFOB  has  been  destroyed  or  pushed  back.  If  rhe 
task  force  commander's  plan  is  to  disengage  the  infantry, 
the  decision  aust  be  Bade  early.  If  the  toward  position  is 
not  intended  to  be  held,  it  has  proven  to  be  effective  to 
send  discounted  eleaents  back  to  occupy  and  prepare  subse¬ 
quent  positions  while  carrier  teaas  with  Dragons  are  used  on 
the  initial  position. 

Cover  disaounted  infantry  with  AT  fire:  The  most 
draaatic  exaaples  of  effective  use  of  dismounted  infantry 
have  been  in  cases  where  the  dug  in  infantry  eleaents  were 
attacking  the  OPFOB  flanks  and  rear  with  close  in  fire  while 
he  was  being  engaged  by  TOWs  and  tanks  in  overwatch  posi¬ 
tions.  This  caused  the  0 efob  to  fight  in  two  directions. 
When  this  happened,  the  OPFOB  was  completely  defeated  and 
the  disacunted  infantry  was  extracted  by  the  carrier  teams 
after  the  battle. 

USE  CF  TCfiS/TAHKS 

Eefensive  "battles"  at  the  NIC  are  won  or  lost  by  effec¬ 
tive  use  of  AT  firepower.  Maximum  use  of  the  mobility  of 
these  systems  is  critical.  These  weapons  must  be  maneuvered 
to  place  effective  fires  on  the  enemy  and  to  avoid  enemy 
suppression.  Here  are  some  of  the  techniques  used. 

Disperse  weapqp?:  Initially,  units  tend  to  bunch  up 
cn  dominant  terrain.  This  makes  command  and  control  easier 
but  makes  you  more  vulnerable  to  preparatory  fires;  espe¬ 
cially  if  the  position  occupied  is  obvious  or  if  it  has  been 
located  by  OPFOB  recon.  It  also  makes  it  easier  for 
attacking  OPFOB  tanks  and  ATGMs  to  spot  and  engage  defending 
vehicles. 

£21  alternate  positons:  Alternate  positions  are  neces¬ 
sary  to  allow  TOWs  or  tanks  to  continue  engagement  if  the 
enemy  pinpoints  the  initial  position.  The  need  for 


alternate  positions  increases  as  engageaent  ranges  decrease. 
In  view  of  the  noraally  rapid  OPFOR  advance*  alternate  posi¬ 
tions  aust  be  close  enough  for  quick  movement,  but  out  of 
the  enemy  weapon  sight  picture  (50-75  meters)  .  If  there  has 
not  been  tine  to  locate  or  prepare  alternate  postions*  as  a 
last  resort*  the  vehicle  should  at  least  pull  out  of  the 
position  after  firing  three  cr  four  rounds  and  then  recccupy 
it.  this  breaks  up  the  enemy's  sight  picture. 

Osq  sup  elementary  positions:  Supplementary  positions 
are  ones  which  allow  weapon  fire  into  a  different  area.  To 
mass  fires  cn  the  enemy*  each  company  will  noraally  be  given 
one  or  mere  on  order  sectors  of  fire*  engagement  areas*  or 
Target  Reference  Points  (TBPs)  .  Likewise  the  team  ccmaandei 
normally  assigns  on  erder  sectors  of  fire  to  his  platcons. 
As  in  chcosing  alternate  positions*  rapid  movement  between 
primary  and  supplementary  positions  aust  be  possible. 

£ZS2*LS  £SS£Q  £§&£££££  £0£t*£  between  positions: 
Experience  has  shown  that  most  losses  take  place  during 
movement*  so  routes  out  of  and  between  positions  must  have 
cover  and  concealment.  If  covered  rou-ces  aren't  available 
then  use  of  smoke  can  provide  some  protection.  Because  the 
CPFOB  puts  suppressive  fires  on  positions*  vehicles  noraally 
must  defend  and  move  buttoned  up  and  in  BOPP  4.  crews  must 
actually  rehearse  movements  the  same  way.  Here  also  the 
unit  should  conduct  rehearsals  while  someone  is  watching 
from  the  enemy's  side  to  see  if  vehicles  are  exposed.  If 
they  are*  pcsitons  or  routes  should  be  changed. 

SSS  S£  flank  &&£  rear  shots:  Planks  or  rear  engagements 
have  proven  far  better  than  frontal  ones.  The  opfob 
doctrine  of  a  rapid  advance  makes  it  vulnerable  to  flank 
shots.  A  moving  tank  crew  is  generally  oriented  in  its 
direction  of  movement.  It  can  detect  and  engage  a  weapon  to 
its  front  far  easier  than  one  to  its  flank  or  rear.  Also 


its  heaviest  protection  is  on  the  frontal  area.  Units  -chat 
have  placed  IT  positions  to  engage  the  flank  or  rear  of 
eneny  foliations  have  had  sone  spectacular  successes.  There 
have  been  cases  of  a  single  tank  destroying  a  whole  OP  FOR 
coapany! 

Decide  on  fli^gagggeient s  early:  In  favorable  terrain, 
OPFOB  formations  advance  rapidly.  Normal  rate  of  aoveaent 
is  300-400  asters  per  ainute.  If  the  teaa  commander  decides 
to  aove  his  unit,  he  aust  make  that  decison  early  enough 
to  request  peraission  froa  the  battalion  coamander,  get  the 
word  down  through  his  chain  of  command,  and  get  overwatch 
eleaents  into  positics  and  indirect  fires  on  the  ground  to 
cover  the  acve.  Rehearsal  of  moves  are  needed  to  find  the 
actual  tiaes  it  will  take  to  Bake  the  aove.  It  helps  to 
establish  a  measured  "trigger  line"  on  the  ground  or  event 
(e.  g . ,  "When  Teaa  B  gets  tc  BP  34")  to  use  a  key  to  begin 
disengageaent  actions. 

fire  controls  Units  are  not  initially  using  tbps, 
engageaent  areas,  near  half/far  half  and  other  fire  control 
techniques.  This  appears  to  be  due  to  a  limited  use  of 
BILES  and/or  United  experience  at  trying  to  defeat  a  large, 
rapidly  advancing  OPFOB  daring  pre-BTC  training.  At  Ft 
Irvin,  units  find  that  fire  control  is  essential.  Fires 
aust  be  massed  into  the  area  where  the  enemy  is  advancing. 
At  the  sane  tiae  these  fires  aust  be  distributed  across  the 
eneny  foraation  to  avoid  aultiple  firings  at  the  sane 
target.  Units  have  found  they  aust  determine  actual 
distances  to  the  TBPs.  This  can  be  done  by  placing  or  using 
sone  object  to  serve  as  a  range  Barker  and  by  using  a  tank's 
cr  FIST's  range  finder.  Knowing  actual  distance  helps  fire 
contrcl  and  precludes  firing  at  OPFOB  vehicles  out  of  range. 
Units  also  have  found  that  marking  Target  Reference  Points 
(TBPs)  by  chemical  lights,  with  shielding  to  prevent  then 
froa  being  seen  froa  the  en may's  side,  helps  at  night. 
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The  use  of  the  fire  control  techniques  and  the  fire 
control  aatriz  found  in  Ffl  71-1,  pages  4-36  to  4-39,  coupled 
with  proper  weapons  positioning  and  designation  of  sectors 
cf  fire  all  are  workable  and  necessary.  Unfortunately,  most 
units  are  untrained  in  these  techniques.  Although  fire 
contrcl  and  skill  at  weapons  positioning  are  difficult  tasks 
to  master,  units  seldom  fully  develop  this  proficiency  a z 
the  MIC.  Good  shooting,  frequent  boresighting  of  the  NILES 
transmitter  and  control  of  fires  is  essential. 

fSliSIl  Silll  reconnaissance:  Occupation  and  full  prep¬ 
aration  of  a  battle  position,  with  careful  siting  of 
weapcns,  siting  protective  obstacles,  establishing  hot  loops 
and  all  the  other  tasks  that  go  into  the  development  of  a 
battle  position,  require  many  manhours.  The  company 
commander,  platoon  leaders  and  FIST  chief  must  reccn  the 
battle  pcstion  and  to  select  the  position  of  weapons  and 
obstacles.  Selection  of  positions  is  easier  if  a  tank  and 
TOB  vehicle  are  brought  along.  This  can  be  done  while  the 
XO  and  ECO  chain  of  ccamand  finish  preparation  and  movement, 
ihen  the  company  team  main  body  arrives,  it  can  be  kept  in  a 
hide  position  to  refuel,  camouflage  and  have  maintenance 
performed  while  leaders  check  positions.  This  technique  can 
prevent  unnecessary  vehicle  movement  on  the  position. 

IS&Sl&Ub  and  enforce  work  priorities:  Untrained  units 
waste  toe  much  time  getting  started.  The  suggested  work 
priorities  found  in  FB  71-1,  page  4-40,  are  good  although 
they  sometimes  require  modification.  The  important  thing  is 
that  units  have  a  practiced  SOP  for  accomplishing  all  the 
tasks  needed  to  defend  a  battle  position.  Selecting  weapons 
positions,  establishing  sectors,  laying  hot  loops,  emplacing 
hasty  protective  minefields,  preparing  range  cards,  and 
camouflaging  should  be  done  automatically  in  a  battle  drill 
fashicn. 


Check  positions  at  night:  At  night  send  a  leader  fcward 
with  a  passive  sight  to  check  light  dicipline  from  the 
enemy' s  side. 

CgqEtepattagk  preparation:  Sapid  movement  of  tanks  to 
engage  an  enemy  foraation  froa  the  flank  works.  To  do  it 
you  anst  plan  and  prepare.  select  the  positions  that  sight 
he  used  and  routes  to  the  a.  Have  the  platoons  rehearse. 
Secure  the  route  and  positions  with  OPs  so  that  the  counter¬ 
attacking  force  can  aove  rapidly  into  position  without  the 
fear  of  running  into  an  eneay  force. 

S0HHAS1 

This  article  has  identified  soae  of  the  techniques  which 
leaders  found  effective  in  defending  against  the  OPFOB  at 
the  NTC.  The  OPFOR  is  a  deaanding  foe.  He  makes  you  pay 
for  mistakes,  just  as  a  real  eneay  would  in  combat  on  any 
future  battlefield. 
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